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Since Brill’s original paper * in 1910, and the definitive work by Zinsser ? 
~ that followed, many cases of Brill’s disease have been reported in the medical 
literature.** With the increased influx of people born in Eastern European 
areas since World War II, and with the return of our armed forces from 
Korea, the question arises as to how many of these people have been in con- 
tact with typhus. The advent of definitive therapy with Aureomycin and 
other antibiotics ** should make the recognition of Brill’s disease at this time 
of even greater import. Sigel and his group ® in Philadelphia conducted a 
_ serologic survey and found 17% of 69 individuals born in Eastern European 
areas to possess epidemic typhus rickettsia antibodies. In view of this high 
incidence, the large number of Eastern European born people in the Chicago 
area, and the reporting of only one case * of Brill’s disease in the State of 
Illinois, we undertook a serologic survey similar to that conducted by Sigel 
and his co-workers. The sera of 100 unselected patients admitted to the 
Mount Sinai Hospital who had been born in Eastern Europe and who were 
between the ages of 50 and 76 were tested for the presence of epidemic typhus 
antibodies. In addition, 60 patients in the same age group who had been 
born in the United States or Canada were also tested. Although patients 
_ with Brill’s disease have positive complement fixation tests for both epidemic 
and endemic typhus, with the Weil-Felix agglutination frequently being 
* Received for publication August 16, 1954. 

From the. Departments of Medicine and Pathology, Mount Sinai Hospital, and from 


the Mount Sinai Medical Research Foundation, Chicago. ‘ : 
+ This investigation was supported in part by the Rose Protus Social Service Club. 





Copyright, 1955, by The American College of Physicians 
979 














980 SCHAEFER, FRIEDMAN, AND LEWIS 


negative, Plotz *° and Murray and his group ** found higher titers for epi- 
demic typhus. 


METHODS 


The sera used in this study were obtained by separating aliquots from 
blood samples drawn from patients for Kahn and Kline tests on admission to 
the hospital. All sera were inactivated at 56° C. for 30 minutes before use. 
The complement fixation test was employed in all serum titration deter- 
minations. The test was carried out in the following manner: Sera were 
diluted serially twofold in saline and distributed in 0.1 ml. amounts in Kahn 


TABLE 1 
Positive Results Obtained with Epidemic Typhus Complement Fixing Antigen 


























Number Patient No. Sex Age Nativity Dilution es, 
1 20 F 59 Russia £22 2+ 
2 27 F 56 Russia 1:4 2+ 
3 40 M 74 Poland 1:4 2+ 
4 50 M 70 Russia 1:2 2+ 
5 58 F 69 Russia 1:2 2+ 
6 59 M 64 Poland 1:64 4+ 
7 64 F 62 Poland 1:4 44 
8 67 M 69 Russia 1:2 4+ 
9 86 M 59 Poland 1:8 2+ 

10 87 F 66 Poland 1:4 2+ 
11 89 F 68 Poland 1:8 2+ 
12 101 M 74 Poland 1:8 3+ 
13 108 F 68 Russia 1:2 3+ 
14 110 M 74 Russia 1:4 4+ 
15 115 F 64 Russia 1:2 3+ 
16 126 M 71 Poland j 2+ 
17 128 F 67 Russia 122 2+ 
18 132 M 66 Russia 1:4 3+ 
19 137 F 67 Russia 1:2 44+ 
20 142 F 75 Poland 1:2 4+ 
21 147 F 65 Russia 1:2 4+ 
22 157 F 62 Rumania 1:32 2+ 








tubes. This was followed by 0.1 ml. of 1:8 dilution of Epidemic Typhus 
Antigen (Lederle *). The mixture was incubated at 37° C. for 10 minutes 
and then 0.2 ml., comprising one and a half 100% hemolysis units, was 
added to the serum-antigen mixture. The resulting mixture of serum- 
antigen and complement was further incubated at 37° C. for 1.5 hours. A 
mixture of 2% sheep cells sensitized with an equal volume of two hemolysin 
units was then added in 0.2 ml. amounts to the previously incubated serum 
dilutions. Further incubation at 37° C. for 30 minutes was carried out, 
after which time the tubes were read for degree of hemolysis. A 4 plus is 
indicative of no hemolysis and complete complement fixation, while a 2 plus 
represents approximately the 50% hemolysis end point. 


* Obtained through the courtesy of Lederle Laboratories. 
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RESULTS 


Of the 100 individuals born in Eastern Europe, 22 (22%) had meas- 
urable titers for epidemic typhus antibodies. Table 1 shows the titers ob- 
tained on these persons. In the 60 patients born in the United States or 
Canada, no positive results were obtained. 


Discussion 


The 22% positive complement fixation tests for epidemic typhus anti- 
bodies closely approximates the 17% obtained by Sigel and his group.° 
None of these patients had symptoms or signs of Brill’s disease. The re- 
liability of the test is evident by the fact that there was not one positive 
result in the control group of 60 patients born in the United States or 
Canada. This points up further the great number of potential cases of 
Brill’s disease. Although endemic typhus has been reported in many small 
mammals throughout the United States," and this factor may be important 
in dissemination of the disease, we may now speculate as to a human 
reservoir for epidemic typhus. With the increased awareness of Brill’s 
disease as a clinical entity, and the high percentage of persons having anti- 
bodies for epidemic typhus, one must be cautious in making the diagnosis. 
The criteria for establishing a diagnosis of Brill’s disease must include the 
demonstration of a rise in the antibody titer. 


SUMMARY 


1. In a group of 100 individuals born in Eastern Europe between the 
ages of 50 and 76 without symptoms or signs of typhus, 22 (22% ) possessed 
antibodies of epidemic typhus. In a group of 60 individuals within the 
same age group born in the United States or Canada, not one possessed 
demonstrable antibodies. 

2. The high percentage of individuals possessing these antibodies should 
alert the physician to the large number of people who may develop Brill’s 
disease, and suggests the possibility of a human reservoir for the rickettsia. 

3. Caution should be used in diagnosing an active typhus infection in 
a person born in Eastern Europe unless a changing antibody titer is demon- 
strable. 
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ANOMALOUS ORIGIN OF THE LEFT CORONARY 
ARTERY FROM THE PULMONARY ARTERY * 


By Mixton L. Bassis, M.D., and Jack A. SHEINKOPF, 
Los Angeles, California 


Since Abrikosoff described the first case in 1911,’ more than 40 cases 
of aberrant left coronary artery originating from the pulmonary artery have 
been reported. The extraordinary advances in the field of cardiovascular 
surgery and the ever increasing interest in disease of the coronary arteries 
make a study of these conditions of great importance. I wish to describe 
two additional cases and to discuss the pathologic physiology of the syn- 
drome. . 


Case Reports 


Case 1. A two and one-half month old Caucasian female infant was admitted 
to this hospital on February 16, 1953, with the presenting complaint of repeated 
attacks of dyspnea. The child was one of twins who had been delivered without 
difficulty. The other twin was in good health. No cyanosis was evident at birth. 
The mother’s prenatal course had been uneventful. The infant’s feeding habits 
were poor. Beginning January 25, 1953, at the age of seven weeks, the baby had a 
series of daily attacks, occurring with increasing frequency, until at the time of 
admission they occurred three or four times a day. During these attacks the usual 
rapid respirations became more rapid and cyanosis developed over the entire body. 
After a period varying from minutes to hours there was a prompt termination of 
cyanosis and tachypnea, following which the baby relaxed and slept. 

On February 2 the infant was admitted to another hospital during one of these 
emergencies. At that time it was stated that she was in critical condition, but a few 
days later she was discharged, no diagnosis having been made other than acute 
respiratory infection. An x-ray film (figure 1) of the chest showed the heart to be 
enlarged to the left and downward, suggesting marked prominence in the region of 
the left ventricle. The lungs were within normal limits. There was no thymic 
enlargement. 

Physical examination showed a restless, cyanotic, crying child with a temperature 
of 104.4° F. There were no murmurs or thrills. The electrocardiogram (figure 2) 
showed sinus tachycardia, with a rate of 206, and normal axis deviation. There were 
a prominent Q:, a coving of ST: and an inverted T:; STs and STs were depressed and 
Ts was inverted; T was upright in aVR, Q was prominent in aVL, and S was 
prominent in V lead 5. There were no significant T wave changes in the chest leads. 
On fluoroscopy the heart was greatly enlarged in all directions, with a narrow base. 
There was no evidence of a superior mediastinal mass. The lungs showed no evi- 
dence of either paucity or “flooding” of vascular markings. The diagnosis was 
congenital heart disease of unknown etiology. The child was treated with parenteral 
cedilanid, oxygen and antibiotics, but died shortly after admission. 

Postmortem examination revealed a markedly enlarged heart, weighing 80 gm. 
(average, 22 gm.). The left ventricle was hypertrophied and dilated, with encroach- 


* Received for publication October 18, 1954. 
From the Division of Laboratories and Medicine, Cedars of Lebanon Hospital, Los 
Angeles, California. 
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Fic. 1. Case 1. Roentgenogram of chest. Heart is enlarged to the left and downward. 


ment of the interventricular septum upon the right ventricular lumen (figure 3). 
The wall of the left ventricle averaged 1.2 cm. in thickness; the right ventricular wall, 
0.3 cm. The endocardium of the left ventricle and left atrium was thickened, 
averaging 0.2 cm., and presented a smooth, dull, gray, opaque appearance. The 
foramen ovale was probe patent. The trabeculae were flattened and the papillary 








Fic. 2. Case 1. Electrocardiogram. 
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muscles were atrophied. Gray connective tissue bands were found throughout the 
myocardium, most prominent subendocardially. The endocardium of the right ven- 
tricle and atrium was not remarkable. 

The left coronary artery arose behind the left posterior cusp of the pulmonary 
valve (figure 4) and curved around the pulmonary trunk, where it immediately 
branched into the anterior descending and circumflex arteries. The ostium was 
patent, and the intima smooth and gray. The right coronary artery arose from its 
normal location and had a normal distribution. The ductus arteriosus was closed. 
The valves showed an occasional glistening red, verruca-like outpouching. 





Fic. 3. Case 1. Opened heart (left ventricle), showing hypertrophy and endocardial 
fibrosis. The right coronary artery is seen arising from its normal location. No left 
coronary ostium is present. 


The left lung was compressed with focal atelectasis owing to encroachment by 
the left ventricle. The remainder of the organs showed no abnormalities. 

Microscopic examination showed the endocardium of the left ventricle and atrium 
to be markedly thickened by equal amounts of fibrous and elastic tissue. Fibro-elastic 
septa projected from the endocardium into the underlying myocardium. Thin walled, 
irregularly shaped, endothelium-lined vascular sinusoids, which on serial section 
appeared to communicate with the ventricular cavity, were present in the fibro-elastic 
septa and myocardium, with little evidence of muscle degeneration adjacent to them. 
The myocardium showed hypertrophy, fibrosis, hydropic degeneration, focal necrosis 
and calcification (figure 5). The endocardial fibrosis had involved and partially 
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Fic. 4. Case 1. The ostium of the left coronary artery is seen arising behind the left 
posterior cusp of the pulmonary valve. 
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Fic. 5. Case 1. Calcification, fibrosis and vacuolated fibers are seen in the myocardium. 
The overlying endocardium is thickened, and vascular sinusoids which communicate with 
the ventricular cavity permeate the wall. xX 180. 
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obliterated the conduction system. The epicardium was slightly thickened and con- 
tained dilated, engorged vessels. The valves showed slight thickening, owing to 
increase in myxomatous ground substance with an occasional verruca-like projection. 
Sections of the right atrium and ventricle were not remarkable. Nowhere was there 
evidence of an inflammatory infiltrate. The major branches of the left coronary 
artery showed sclerotic changes. Smaller vessels in the distribution of the same 
artery showed a peculiar thick inner layer of fibromuscular and elastic tissue, with 
a small capillary-like lumen (figure 6). The muscle coat had an inner radial and 
an outer longitudinal arrangement. The muscle fibers were intermediate in size 
between those found in the muscularis of the right coronary artery and the cardiac 
muscle fibers. The internal elastic lamella was split and frayed. The media was 





Fic. 6. Case 1. Myocardial vessel showing — musculo-elastic conformation 
of wall. X 200. 


thinned, and a thick fibrous adventitial sheath was present. These changes were most 
marked at the base of the interventricular septum. The right coronary artery was 
normal. 

Both lungs showed marked edema, with proliferation of septal cells, many con- 
taining hemosiderin. Increased amounts of hemosiderin were present in the liver, 
spleen, marrow and lymph nodes. A hamartoma, which was chiefly fibrous, was 
present in the kidney. 

Case 2. A four month old Caucasian male infant was first seen at the age of 
four months because of a nasal discharge. Physical examination revealed a well 
developed baby. The chest was symmetric, and the lungs were clear to auscultation. 
Cardiac examination revealed a normal size and normal rhythm, and no murmurs. 
The mother complained that the child was too good, rarely crying or causing any 
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disturbance in the house. A history of frequent head colds and respiratory infections 
was elicited. 

The baby was seen at various intervals over the next four months because of 
frequent respiratory infections and slight albuminuria. The respiratory infections 
were treated with antibiotics. On March 3 the child (age eight months) was seen 
in a physician’s office. The temperature was 102° F. Auscultation of the chest 
revealed generalized inspiratory and expiratory wheezing and rough, moist rales. 
He was given penicillin. The next day he suddenly died at home. The clinical 
impression was subacute glomerulonephritis, recurrent pneumonia, and status thymico- 
lymphaticus. 





Fic. 7. Case 2. Left ventricle showing hypertrophy, fibrosis, focal calcification and 
endocardial thickening. X 10. 


On postmortem examination the heart was markedly enlarged in all directions, 
weighing 113 gm. (average, 36 gm.). The left ventricle was hypertrophied and 
dilated, the wall averaging 0.8 cm. in thickness; the right ventricular wall averaged 
0.3 cm. in thickness. There was gray-white thickening of the endocardium of the 
left atrium and left ventricle, predominantly of the latter. The myocardium showed 
gray fibrous streaks. The anterior papillary muscle and the trabeculae were flattened 
and atrophied. The foramen ovale and the ductus arteriosus were closed. The 
valves were delicate and appeared to be functionally competent. 

The right coronary arose in its normal location and had a normal distribution. 
The left coronary artery arose from the base of the left posterior cusp of the pul- 
monary valve, coursed around the pulmonary trunk and branched immediately into 
the anterior descending and circumflex arteries. 
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Both lungs showed marked edema and many areas of bronchopneumonia and 
atelectasis. A purulent exudate was present in the bronchi. The remainder of the 
organs showed no abnormalities. 

Microscopic examination showed changes in the heart similar to those described 
in case 1 but of greater intensity. There was marked endocardial fibro-elastosis 
involving the left ventricle and atrium (figure 7), hypertrophy, fibrosis, degeneration, 
focal necrosis and calcification. Fibrous septa enclosing dilated sinusoids projected 
into the myocardium (figure 8). Branches of the left coronary artery showed 
intimal musculo-elastic proliferation, with marked narrowing of the lumen, fraying 





Fic. 8. Case 2. Marked endocardial fibroelastosis is seen with many dilated embryonic 
sinusoids in the myocardium.  X 110. 


and splitting of the internal elastic lamella, narrowing of the media and thickening 
of the adventitia (figure 9). 

The lungs showed a purulent endobronchitis and peribronchitis, with patchy areas 
of peribronchial pneumonic consolidation. The liver revealed central congestion and 
atrophy of the cords. There was generalized lymphoid hyperplasia. 


DISCUSSION 


The coronary arteries are first seen as endothelial buds from the truncus 
arteriosus on the fourteenth day of fetal life, the left artery developing before 
the right. The bulbar septum then separates the truncus into an aortic and 
pulmonic segment. 
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Abrikosoff * speculated that either the coronary anlage arose in the wrong 
location and was included in the pulmonic segment when the bulbar septum 
formed, or the anlages were normally situated but the septum was formed in 
the wrong plane, incorporating the coronary artery in the pulmonary trunk. 

During early fetal life the myocardium and endocardium are supplied by 
embryonic sinusoids that communicate between the coronary arteries and 
the ventricular lumen. As the coronary circulation develops they decrease 





Fic. 9. Case 2. Left coronary artery showing intimal musculo-elastic proliferation, 
fraying of eh internal elastic lamella, narrowing of the media and thickening of the ad- 
ventitia. X K 


in size and are either replaced, reduced to capillaries, or included in the 
circulation as the thebesian veins.” * 1% 

Johnson’ believed it was permissible to assume that retrograde flow 
occurred from the ventricular chamber through the endocardium into the 
subendocardial capillary plexus whenever pressure in the ventricular chamber 
exceeded the pressure in the coronary artery. Since pressure in both ven- 
tricles during early fetal life is equal to or greater than pressure in the cor- 
onary arteries, there probably is a continuous flow of ventricular blood 
through the endocardium, assuring the fetal myocardium of an adequate 
oxygenated blood supply. 
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After birth, the pressure in the right ventricle drops to approximately 
one sixth that of the left ventricle, and the oxygen content is 5 to 7 vol.% 
less. As a consequence in the cases under description the left coronary 
artery now has poorly oxygenated blood under reduced pressure and is 
supplying that portion of the heart doing the most work. In the early 
weeks of life this blood supply is sufficient to meet the demands of the myo- 
cardium. Increasing growth and activity of the infant soon compromise an 
already embarrassed coronary circulation, and eventually the heart fails. 

Failure to find cardiac enlargement or severe myocardial degeneration in 
two cases of neonatal death, where both coronary arteries arose from the 
pulmonary trunk,” ** supports the contention that pathologic changes begin 
in postnatal life. 

The myocardial ischemia, which is most marked in the subendocardial 
region of the left ventricle, results in endocardial fibro-elastic thickening. 
This results in the establishment of a vicious cycle, with obstruction of the 
arteriosinusoidal and arterioluminal vessels, interfering with their blood 
flow,”° with the production of further stasis and ischemia in the subendo- 
cardial myocardium, and subsequent hypertrophy and dilatation of the left 
ventricle." Degenerative changes in the papillary muscles also interfere with 
the function of the heart. The thick, rigid endocardium may act as a 
mechanical factor, limiting diastolic and systolic filling.** Angiocardiog- 
raphy reveals difficulty in systolic expulsion. Whatever the mechanism 
may be, the ultimate result is increased residual volume and ultimate failure.” 

Anomalous origin of the left coronary artery from the pulmonary trunk 
is not incompatible with a normal life span, eight cases being described in 
the literature in which the patient survived to adult life, one living to the 
age of 61.** In all these cases abundant anastomotic channels were found 
between the left and right coronary arteries. Patients dying in infancy 


do not develop such an anastomotic circulation. 


Wiggers * has suggested that differential pressure gradients are essential 
for the development of supplementary vascular channels. In these fetuses, 
coronary blood is under similar pressure in both arteries and ingrowth of 
vessels from the right coronary is inhibited. This is in contradistinction to 
aplasia of the left coronary artery, where the differential pressure gradient 
leads to development of anastomotic channels, and a relatively asymptomatic 
existence. 

The pathologic picture is one of cardiac hypertrophy and dilatation, the 
heart being usually two to four times normal size, with the left ventricle pre- 
dominantly involved. Marked endocardial fibro-elastosis is present in the 
distribution of the left coronary artery. Rarely, myocardial rupture oc- 
curs.”** Microscopically, degenerative changes are found similar to those 
seen in adult coronary occlusion, but in these congenital cases they have a 
more widespread distribution and are of greater magnitude. Subendo- 
cardial vascular sinusoids are prominent, and serial sections often reveal 
communications with the ventricular cavity. Some are the result of con- 
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striction of the orifices of the thebesian veins and arterioluminal sinusoids 
with secondary dilatation. Others may function as embryonic sinusoids 
providing a source of oxygenated blood to the myocardium.” The normal 
muscle fibers often found adjacent to them suggest their rdle in this purpose. 
Calcification in areas of muscle necrosis is frequent in these infants, although 
rare in adult coronary disease. It is felt that this is related to the higher 
values for serum calcium, inorganic phosphorus and phosphates found in 
infants.* Branches of the left coronary artery show musculo-elastic intimal 
proliferation, with narrowing of the lumen and splitting of the internal elastic 
lamella. These changes may constitute a response to chronic anoxia of the 
vessel wall. They may also function as glomus bodies, regulating the 
flow of blood through end arteries. 

The clinical syndrome is fairly characteristic. The infants appear nor- 
mal at birth. At an early age (two to three months), they develop episodes 
of coughing, colic, profuse perspiration, pallor, dyspnea and vomiting, which 
may be related to feeding. These symptoms are thought to be counterparts 
of adult angina,”® and have also been explained on the basis of attacks of 
pulmonary edema secondary to left ventricular failure. There is no cyanosis 
except during paroxysmal attacks or terminally, and there is no digital 
clubbing. Cardiac murmurs are usually absent. Abnormal breath sounds 
and rales are often heard, predominantly on the left side, and the left side 
of the chest is prominent. Compression of the bronchi and lungs by the 
large heart may result in atelectasis and bronchopneumonia. Rarely, sud- 
den death may occur in an infant who is apparently well. 

X-ray films of the chest reveal a large heart, which often may be recog- 
nized as being caused by enlargement of the left ventricle. Rarely, areas 
of calcification in the myocardium are seen and should suggest this diagnosis. 
The electrocardiogram typically shows inverted T waves in Leads I and II, 
usually low voltage, and left axis deviation. This pattern is not conclusive, 
as was once thought, cases of idiopathic endocardial sclerosis having shown 
identical patterns.* *° 

The differential diagnosis involves a consideration of gross malforma- 
tions of the heart and great vessels, interstitial myocarditis, glycogen storage 
disease of the heart, vitamin deficiencies and rhabdomyoma. Many of the 
gross malformations can be excluded by the preponderant hypertrophy of 
the left ventricle, the presence of palpable femoral pulsations, the absence 
of murmurs, and the absence of persistent cyanosis. Glycogen storage 
disease can often be diagnosed by a biopsy of striated muscle and histo- 
chemically demonstrating excessive glycogen. Idiopathic endocardial scle- 
rosis is the most difficult condition to differentiate. 

Until recently there has been no satisfactory method for x-ray demon- 
stration of the coronary arteries in man. Marion and Papillon * insert 
a catheter into the external carotid artery and guide it fluoroscopically to 
the proximal aorta in the region of the coronary ostia. The coronary 
arteries are regularly demonstrated by this method, with excellent contrast 
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on an arteriogram, since the vessels are not obscured by an excess of radi- 
opaque dye. Visualization of only the right coronary artery would suggest 
this anomaly, and such a method might prove to be a valuable diagnostic 
aid. 

Through greater awareness on the part of both pathologists and clin- 
icians, antemortem diagnoses are now being made, and it has been found 
that this is not the rare pathologic entity it was once thought to be. The 
hope for possible future surgical or medical amelioration of the defect lies 
in early diagnosis, before irreversible changes take place. 


SUMMARY 


Two cases of anomalous origin of the left coronary artery from the pul- 
monary trunk are presented, with a discussion of the pathologic physiology 
of the syndrome. 

Endocardial fibroelastosis is believed to begin in postnatal life as a result 
of ischemia in the subendocardial myocardium, resulting in a fairly char- 
acteristic clinical syndrome. If effective surgical therapy becomes available, 
prompt recognition of this entity before irreversible changes have taken 
place will be of great importance. 
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EXPERIENCES WITH BALLISTOCARDIOGRAPHY * 


By I. Donan Faain, M.D., F.A.C.P., and Kenneta E. McIntyre, M.D., 
Detroit, Michigan 


INTRODUCTION 


For the last three years we have been interested in evaluating direct 
body ballistocardiography as an aid in office and clinic cardiology. The 
literature on ballistocardiography now includes three monographs and close 
to 400 articles. Current interest in this field is due in great measure to the 
studies of Dr. Isaac Starr, of Philadelphia, and the interested reader is 
referred to his latest paper * and to the monographs ** for further study and 
bibliography. 

The ballistocardiogram is a means of recording the motions imparted 
to the body by contractions of the heart and by impacts and decelerations of 
the blood mass in the vascular tree. The ballistocardiogram provides an 
index of the force of the heart-beat. We know that a heart becomes in- 
efficient or fails because of a discrepancy between the amount of work de- 
manded of it and the amount of work it can do, resulting from a demand for 
too much work or from a decrease in the cardiac reserve; the latter may be 
due to intrinsic embarrassment of the myocardium by inflammation, anox- 
emia or fibrosis, to structural interference with the heart in doing its work 
(valvular lesions, adhesive pericarditis), or to functional disturbances (ab- 
normal rates or rhythms). Prior to the advent of the ballistocardiogram 
we had no way of recording the dynamic function of the heart as a pump, 
and our conjectures regarding this function were based on indirect methods, 
primarily the reflection of decreased cardiac reserve in symptoms and signs. 
We were unable to recognize latent or subclinical impairment of cardiac 
ejection, or to predict with any certainty which hearts were likely to get 
into difficulties. Ballistocardiography offers the hope that we may be able 
to do so in the future. 


METHOD AND MATERIAL 


The technics currently most popular for recording the head-foot ballisto- 
cardiogram are the high-frequency undamped table of Starr, the low-fre- 
quency critically damped table of Nickerson, and direct body ballistocardio- 
graphy as introduced by Dock. Our experience is limited to the last method, 
and our records were obtained with a photoelectric ballistocardiograph 
recording a displacement curve on a direct-writing electrocardiograph. 
Respiratory undulations of the base-line were filtered out electrically. 

* Received for publication October 22, 1954. 


From the Medical Service of the Mount Carmel Mercy Hospital (I. D. F.), and The 
Health Institute (K. E. M.), Detroit, Michigan. 
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TABLE 1 
Clinical Summary 
Total Number of Subjects 356 
Age Range 17 to 82 years 
Distribution by Decades Normal Hearts Cardiacs 
Under 20 years 0 1 
21-30 years 15 4 
31-40 34 20 
41-50 55 29 
51-60 50 55 
61-70 34 56 
71 plus 2 2 
Sex: 
Females 31 
Males 325 
I. Subjects with No Clinical Evidence of Heart Disease 190 
A. Healthy individuals 87 
B. Subjects with anxiety neurosis or other emotional disorders (irritable colon, 
migraine, etc.) 30 
C. Subjects with diseases not involving the cardiovascular system 73 
II. Subjects with Cardiovascular Disease 166 
A. Arteriosclerotic heart disease 50 


B. Hypertensive cardiovascular disease and hypertensive and arteriosclerotic 
heart disease 

C. Rheumatic heart disease (including 2 with concomitant hypertension) 11 

D. Miscellaneous: 


- Pees otonica with cardiac involvement 
Coarctation of the aorta 

. Interauricular septal defect 

Interventricular septal defect and hypertension 

Luetic aortic insufficiency 

Acute nonspecific pericarditis 


ae. 
_— ee et ee 


Identification of waves was facilitated by superimposing the R wave of the 
electrocardiogram on portions of the ballistocardiogram according to the 
method described by Gubner.°® 

We do not propose to review here the genesis or the complexes of the 
ballistocardiogram or the relative merits of various types of recording sys- 
tems, but merely to present our impressions of direct body ballistocardiog- 
raphy by photoelectric methods based on our experience. No extrapolation 
of our comments to other technics of recording the ballistocardiogram is 
justified, since we have no experience to warrant opinions regarding other 
_ methods. 

We have recorded ballistocardiograms on over 500 individuals encount- 
ered in office and clinic. Many of the curves had to be eliminated because 
of technical difficulties, extensive artefacts (restless subjects), or heart rates 
too rapid to permit proper definition of complexes. The curves on 356 
subjects were satisfactory and form the basis for this report. The clinical 
diagnoses in these patients are presented in table 1 and are based on complete 
histories and physical examinations, electrocardiograms, chest roentgeno- 
grams, urinalyses, hemoglobins, sedimentation rates, and serologic tests in 
all, plus other pertinent studies where warranted. Apart from a group of 
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healthy interns and residents, the subjects were unselected except that they 
were referred for electrocardiograms either as part of a routine examination 
or because heart disease was evident or suspected. The ballistocardiogram 
was recorded immediately after taking the electrocardiogram in almost all 
instances. 

For simplicity, we graded our curves as Normal (corresponding to 
Grades 0 and I of Brown et al.*), Borderline (corresponding essentially 
to Grade II), and Abnormal (Grades III and IV). We recognize that this 
classification may be subject to argument, particularly in our listing Grade 
II as borderline, since many would list these as abnormal. However, our 
purpose in adopting this classification was to leave a fairly wide borderline 
range between the definitely normal and the definitely abnormal, since clear 
limits of normality in the ballistocardiogram have not been defined and the 
grading of curves is somewhat arbitrary. 


RESULTS AND COMMENTS 


Since the percentile incidence of normal, abnormal and borderline curves 
was essentially the same in the healthy subjects, in the subjects with emo- 
tional disorders, and in the subjects with diseases not involving the cardio- 
vascular systems, we combined these three groups into one group exhibiting 
no clinical evidence of cardiovascular disease. In figure 1 this group is 
compared with the subjects who had clinical evidence of cardiovascular 
disease, with respect to the percentile incidence of normal, abnormal and 
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Subjects 9 & 105 84 % 58 


Fic. 1. Comparison of percentile incidences of normal, borderline and abnormal ballisto- 
cardiograms in subjects with and without clinical evidence of cardiovascular disease in three 


age groups. 
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borderline curves. Both groups are subdivided according to age, as in- 
dicated in the figure, since in the population at large the percentage of ab- 
normal curves increases with increasing age. 

It is evident at a glance that there are no striking differences between 
the groups with and those without clinically recognizable cardiovascular 
disease in any of the age groups. The greatest discrepancy is in the 41-60 
years group, wherein 58% of the noncardiacs had normal ballistocardio- 
grams, while 32% of the cardiacs had normal’curves. In the age group of 
61 years and older, the percentages are almost identical. Granting the 
relative smallness of the samples, it seems to us that the ballistocardiogram 
is not reliable as a screening method to differentiate cardiacs from non- 
cardiacs. 

We are aware that these same data can be interpreted as indicating that 
the incidence of cardiac impairment in people with apparently normal hearts 
is greater than can be determined by our present means of clinical evaluation. 
We do not feel that such diagnostic reliance on the abnormal ballistocardio- 
gram taken by the method we used is warranted as yet for the following 
reasons : 


1. The body motions resulting from cardiac ejection and changes in 
velocity or direction of circulating blood masses are transmitted to the 
recording instrument through the viscera, connective tissues, muscles and 
skeleton. These organs and tissues dampen and modify the original waves, 
but the degree of distortion is imperfectly understood as yet. Since argu- 
ments regarding the influence of the conducting medium on the electro- 
cardiogram did not interfere with the practical utility of electrocardiography, 
this factor of modification and distortion above does not necessarily militate 
against the usefulness of the ballistocardiogram. However, it is obvious 
that such hindrances as marked enlargement of the liver or spleen, or ana- 
sarca, are likely to distort the curves beyond usefulness. 

2. With the method we used, the subject lies on a firm table and the light 
source which activates the photoelectric cell rests on the subject’s legs. 
Further distortion of the curve is caused by the contact between the sub- 
ject’s body and the platform on which it rests. Oscillations of the subject’s 
body which are not directly related to cardiovascular dynamics are thus 
permitted and superimposed. The literature records studies in progress 
to eliminate this distortion by making the body as free-floating as possible. 

3. Since the ballistocardiogram is related to the force or strength of the 
heart-beat, the amplitude of the waves is of importance. However, a simple 
and satisfactory means of standardizing the amplitude of the photoelectric 
ballistocardiogram is not yet available. Thus, classification of these curves 
depends mainly on qualitative evaluation of wave forms, and the over-all 
amplitude is of uncertain significance in any one curve. 

4. We have recorded only the head-foot components of the motions 
produced by cardiovascular events. Obviously, motions in other directions 
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also occur and have been recorded by other means. Abnormal head-foot 
ballistocardiograms have been complemented by normal lateral ballisto- 
cardiograms. We have on occasion observed that an abnormal ballisto- 
cardiogram obtained with the subject supine may become normal when the 
upper part of the body is twisted slightiy to one side. We have observed 
one curve which was abnormal during quiet rest but became practically 
normal during a yawn. Vector ballistocardiography is being studied at 
several centers as a means of evaluating in more integrated fashion the multi- 
directional components of cardiovascular activity. 

5. The use of the R wave of the electrocardiogram superimposed on the 
ballistocardiogram for timing is not altogether satisfactory. In some sub- 
jects this procedure results in a decrease of the amplitude of the ballisto- 
cardiogram beyond proper legibility. In order to use the electrocardiogram 
as a reference point for identification of ballistocardiogram waves, a two- 
channel recording device is preferable. 

We have not studied in any detail the ballistocardiogram after smoking 
or after exercise, nor have we followed any significant number of patients 
through therapy to check for improvement in ballistocardiographic tracings. 
The studies of others have indicated that the deterioration of the ballisto- 
cardiogram after smoking or exercise may be an index of underlying myo- 
cardial insufficiency usually secondary to coronary artery disease, and that 
proper cardiac therapy will often cause an abnormal ballistocardiogram to 
improve. 

In our patients, we have not been impressed with any specificity of ab- 
normal wave pattern for cardiac lesions. Just as bundle branch block may 
be found in many etiologic categories of heart disease, so were similar ab- 
normalities of ballistocardiographic wave pattern found in different types of 
heart disease. In the one case of coarctation of the aorta which we en- 
countered, the ballistocardiogram was perfectly normal and did not exhibit 
the shortening of the K wave usual in such cases. In this patient, the 
ballistocardiogram deteriorated somewhat in the month following a suc- 
cessful resection of the coarctation. We would suspect that such post- 
operative deterioration, probably transient in most instances, would be fairly 
common after cardiac surgery. 

All severely disabled cardiacs (Functional Class IV) had abnormal bal- 
listocardiograms. Hovrever, in asymptomatic cardiacs or in mild to mod- 
erately symptomatic cardiacs the ballistocardiograms raaged from normal 
through abnormal without any exact correlation between the degree of 
clinical disability and the abnormality of the ballistocardiogram. In gen- 
eral, healthy young subjects tended to have normal ballistocardiograms, 
but so did young cardiacs. 

In summary, we do not feel that direct-body ballistocardiography using 
the photoelectric method of recording head-foot motion is at present of suf- 
ficient diagnostic, prognostic or screening value to warrant routine use, 
despite the simplicity and inexpensiveness of the method. We do not feel 
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that a diagnosis of cardiac impairment should be made solely on the basis 
of an abnormal ballistocardiogram. Cardiac neuroses are too readily pro- 
duced in susceptible individuals, and misuse of the ballistocardiogram may 
lead to an increase in so-called iatrogenic heart disease. Ballistocardiog- 
raphy is a very interesting experimental approach to cardiovascular dynamics 
and its future value depends on improvement in recording systems, under- 
standing or elimination of extravascular corporeal distortions, perfection 
of summating or integrating technics to permit measurement of the cardio- 
vascular forces in more than just one direction, and better correlation of the 
ballistocardiogram with other physiologic events in the cardiac cycle. 


SUMMARY 


1. Our experience with photoelectric direct-body ballistocardiography 
in 356 subjects, including 190 without clinical evidence of heart disease and 
166 with cardiovascular disease, is reviewed briefly. 

2. The percentile incidence of normal, borderline and abnormal curves 
was not greatly different in comparable age groups in the subjects with or 
without clinically diagnosable cardiovascular disease. 

3. Although this technic has a great deal of potential promise, we do not 
believe that it is as yet of value for routine use. The reasons are discussed. 
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DUODENAL ULCER AS AN OCCASIONAL ETIO- 
LOGIC FACTOR IN OBSTRUCTIVE JAUNDICE* 


By W. J. Snape, M.D., F.A.C.P., Camden, New Jersey 


DesPITE the close anatomic relationship between the extrahepatic biliary 
system and the duodenum, jaundice is an infrequently reported finding in 
duodenal ulcer. Only isolated reports are available in the literature. Ac- 
cording to Parks and Fitz,’ the first case reported in the American literature 
was that of John Homans in 1853. The largest documented series that 
came to our attention was that of Sir Barkley Moynihan.? Moynihan 
collected 17 cases and reported one of his own. It is interesting that of 
these collected cases, which were mainly from the German literature, 13 
were periampullary, involving the papilla. The more recent literature would 
give the impression that most of the instances of associated jaundice and 
peptic ulcer were due to obstruction at some more proximal point.** 
Wilkinson ** reported the more unusual periampullary type. 

Undoubtedly duodenal ulcer with associated hyperbilirubinemia occurs 
more frequently than a search of the cumulative titles would indicate. Such 
an instance is found in an article by A. Finkelstein on The Roentgen Diag- 
nosis of Postbulbar Duodenal Ulcer.** 

Furthermore, it is interesting to note that Bernheim,” in an early paper 
on the icterus index as a means of measuring the serum bilirubin, mentions 
that the average icterus index in the duodenal ulcer is 9 units, which is 
higher than average. According to Stephenson, Rice and Rossett,’* only 
57 cases of peptic ulcer with coexistent jaundice had been reported in the 
world literature up to 1952. However, in a period of three years we have 
observed the six cases to be presented here. 


Case REporTS 


Case 1. A 59 year old white male printer had suffered recurrent epigastric 
pain for several years. Recently the abdominal distress had become more constant 
and was no longer relieved by alkali or food. In the last week hé had noted the 
gradual appearance of jaundice. Physical examination revealed icteric sclerae, skin 
and mucous membranes, and epigastric tenderness. The red blood count was 4.2 
million; white blood count, 8,500, with a normal differential. The serum bilirubin 
was 17.7 mg. %. Alkaline phosphatase, 23 Bodansky units. Thymol turbidity, 39 
units. Urine urobilinogen was absent. Cholesterol, 374 mg. %, of which 40% was 
esterified. The prothrombin time was 45% of the control. Plasma albumin was 
4.0 gm. %; globulin, 2.2 gm. %. An upper gastrointestinal radiographic study 
revealed a duodenal ulcer (figure 1). 

The patient was given vitamin K hypodermically and within three days the 
prothrombin time equaled control values. He was placed on the usual regimen 

* Received for publication tember 13, 1954. 

Presented at the Regional Meeting, State of New Jersey, American College of Phy- 
sicians, November 3, 1953. 
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Fic. 1. (above) Case 1. Serial roentgenograms showing deformity of cap silhouette 
due to duodenal ulcer. 
Fic. 2. (below) Case 2. Serial roentgenograms of deformed duodenal cap ulceration. 
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prescribed for duodenal ulcer. Jaundice rapidly disappeared, and on his discharge 
12 days later the serum bilirubin was 1.2 mg. %. Cholecystograms done on two 
occasions were normal. 

Case 2. A 42 year old white male rigger had had radiographic evidence of a 
duodenal ulcer four years previously and ulcer symptoms for the past 10 years. A 
cholecystogram taken at the time of the initial gastrointestinal survey was reported 
negative. However, one year previous to his coming under our care, he had a 
laparotomy for pain and jaundice. At the time of this initial laparotomy a duodenal 
ulcer was visualized and a stone-laden gall-bladder removed. The common duct was 
explored and found to contain no stones. 

After this operation the patient was no better, suffering recurrent bouts of epi- 
gastric pain that radiated through to the back, associated with jaundice and often 
chills and fever. Food and alkali no longer relieved his distress, and night pains were 
a common occurrence. 

Physical examination revealed a somewhat apprehensive, thin, slightly jaundiced 
male of stated age. Except for prominence of malar venules, the head and neck 
were negative. The heart and lungs were negative to all modalities of examination. 





Fic. 3. Case 2. Relationship of posterior penetrating ulcer to the common bile ducts 
as sketched by the operating surgeon, Dr. E. H. Grimes. The common bile duct and hepatic 
artery were ensheathed in a chronic fibrotic inflammatory mass. 


A right rectus incision scar was apparent on the abdomen. There was circumscribed 
tenderness in the upper epigastrium. Genitals, rectum and extremities were negative. 

On admission, the following laboratory data were collected. The red blood 
count was 4.8 million; white blood count, 13,300, with a shift to the left. Hemoglobin 
was 15 gm. Urine urobilinogen was absent, and bile was present in the urine. The 
initial serum bilirubin was 4.8 mg. %. The thymol turbidity was 13.3 units. Choles- 
terol, 255 mg. %, with 61% esterified. The prothrombin time was normal. The 
total serum proteins were 7.0 gm. %; serum albumin, 4.5 gm. %, serum globulin, 2.5 
gm. %. The stool was positive for occult blood. 

Radiographic study of his stomach and duodenum revealed an active duodenal 
ulcer (figure 2). Our preoperative diagnosis was a posterior penetrating duodenal 
ulcer with associated obstructive jaundice. At operation the surgeon visualized a 
thick duodenal ulcer callus penetrating into the pancreatic bed (figure 3). No firm 
stricture of the common bile duct was apparent. Subtotal gastrectomy was accom- 
plished, and the patient has been asymptomatic and free of jaundice for two years. 

Case 3. A 25 year old Negro male laborer was admitted to Jefferson Medical 
College Hospital with periumbilical pain of 14 days’ duration. The day before ad- 
mission he had noted that his sclerae were yellowish. The pain occurred two to three 
hours after eating and was relieved by soda and food. There was no prolonged 
history of antecedent episodic cyclic gastric distress. Physical examination revealed 
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Fic. 4. Case 3. Radiograph demonstrating ulcer niche in duodenum. 


only scleral icterus and epigastric tenderness. The red blood count was 4.9 million; 
white blood count, 8,400; prothrombin time, 38%. The stool was strongly positive 
for occult blood. Serum bilirubin was 26.2 mg. %. Urine urobilinogen was re- 
peatedly negative. Cholesterol, 160 mg. %, of which 54% was esterified. Alkaline 








Fic. 5. Case 3. Liver biopsy showing absence of hepatocellular disease. Inspissated bile 
casts, indicating obstruction, are easily seen in the canaliculi. 1 
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phosphatase, 9.5 units. Thymol turbidity, 10.8 units. Albumin, 6.1 gm. %; globulin, 
1.6 gm. %. Upper gastrointestinal x-ray revealed an active ulcer (figure 4). 

The patient was given parenteral vitamin K and in three days the prothrombin 
time returned to a normal level. The usual regimen was prescribed for duodenal 
ulcer, and the serum bilirubin and other liver function tests, including Bromsulphalein, 
fell within two weeks to normal limits. Cholecystogram was normal on two occasions. 
The patient promptly became asymptomatic while on ulcer therapy. A liver biopsy 
on the fifth hospital day revealed only those changes compatible with obstructive 
jaundice, but no hepatitis (figure 5). 

The patient was discharged and after several months ignored his ulcer regimen. 
He was re-admitted one year after his initial stay in the hospital with nearly the same 
clinical picture, except that he was more febrile and had a marked leukocytosis. His 





Fic. 6. Serial roentgenograms showing the spasticity and distortion compatible with 
ulceration in the post bulbar area; a suggestive fleck is noted. 


studies, clinical analyses, and radiographic and biopsy examinations were similar 
to those on the first admission. A serum iron done at this time was 98.5, which 
would be in favor of nonparenchymatous liver disease. 

He was discharged after therapy for his ulcer, and unfortunately has again been 
untraceable. 

Case 4. A 21 year old white salesman was admitted to Cooper Hospital with 
the history of having passed a large tarry bowel movement two days before. The 
following day he noted he was jaundiced. There had been no antecedent history of 
marked digestive distress. Hemoglobin determination was 85%, or 13.5 gm. %; 
4.6 million red blood cells per cubic millimeter; 5,600 white blood cells per cubic 
millimeter; serum bilirubin, 20.0 mg. %; cholesterol, 168 mg. %, 33% esterified; 
thymol turbidity, 14.0 units; cephalin cholesterol flocculation, 2 plus; sedimentation 
rate (Cutler), 12 mm. per hour; stool, strongly positive for occult blood. A gastro- 
intestinal series demonstrated persistent deformity of postbulbar area (figure 6). 
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Fic. 7. Case 5. Classic deformity of duodenal ulcer, confirmed by operation and biopsy. 


The patient was placed on an appropriate ulcer regimen and promptly improved. 
After a satisfactory clearance of his jaundice, the gall-bladder was examined radio- 
graphically and visualized normally. He has remained well. 

Case 5. A 63 year old white male was admitted May 4, 1953, to the Veterans 
Hospital, Philadelphia, with the chief complaints of progressive jaundice and the 
episodic occurrence of epigastric distress and heartburn for some time previously. 

Physical examination revealed an elderly, jaundiced, chronically ill white male. 
The significant positive findings included the absence of the left eye and right lower 
limb, and a systolic murmur at the base of the heart. The lungs were clear. The 
abdomen revealed slight epigastric tenderness and a questionably palpable liver. 

Laboratory Data: Routine blood count, urinalysis and serologic test for syphilis 
were within normal limits. Fasting blood sugar and blood urea were also normal. 
The total serum bilirubin was 9.8 mg. %, 7.8 direct and 2.0 indirect. The urine 
was negative for urobilinogen. The cephalin cholesterol flocculation test was 2 plus; 
alkaline phosphatase, 13.4 Bodansky units; cholesterol, 294 mg. %, with 34% esters. 
The prothrombin time was 81%; bleeding time and coagulation time were normal. 

The stool was repeatedly positive for occult blood. The serum amylase was 298 
Somogyi units. X-ray of stomach (figure 7) revealed a duodenal ulcer on the lesser 
curvature of the cap and a marked deformity. 

At operation the liver was found to be deeply pigmented, but had a sharply 
defined edge. The pancreas was perhaps somewhat hardened to palpation. A chronic 
ulcer was exposed on the postero-inferior aspect of the first portion of the duodenum, 
and when explored via gastrotomy appeared to be about 2.0 cm. in diameter and 
1.0 cm. deep. The base of the ulcer was connected by firm strands of adhesions to 
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the pancreas. The ampulla of Vater was explored and found to be free of tumor. 
The gastrohepatic ligament was thickened, and several soft, enlarged lymph nodes 
were encountered. The gall-bladder contained no stones. Biopsies of the common 
duct, the duodenal ulcer and lymph nodes all revealed only benign inflammatory 
disease. 
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Fic. 8. Case 6. A posterior ulcer niche is noted in the duodenal cap. 
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The patient had a choledochostomy and a cholecystojejunostomy. He was 
treated with a careful ulcer regimen and responded well, gaining weight. A later 
cholangiogram done through the T tube revealed the common duct now to be patent. 

A recurrence of typical ulcer symptoms precipitated by dietary indiscretions 
occasioned his re-admission seven months later. His symptoms promptly subsided 
on the usual ulcer regimen. At follow-up one year later he was asymptomatic and 
had regained his usual weight. 

Case 6. A 70 year old white female was first admitted to Cooper Hospital with 
a history of nausea and vague abdominal distress for the past year. These complaints 
were relieved by food and soda. Three days prior to admission she had had hema- 
temesis and melena, followed by the mild systemic signs of hemorrhage. She was 
x-rayed at that time and found to have a duodenal ulcer. She was given transfusions 
and graduated diets and discharged to her family physician. Three months later 
she returned to the hospital, having been deeply jaundiced for the past six weeks. 
Her urine was dark and her stools putty-colored. She later passed a large tarry 
stool and felt weak. Physical examination revealed an elderly jaundiced female who 
was unremarkable except for her jaundice, tenderness in the epigastrium and slight 
hepatomegaly (2.5 cm. below right costal cage). The following laboratory data were 
collected: hemoglobin, 6.0 gm.; red blood cells, 2.5 million; white blood cells, 
9,200; prothrombin time, 52 %, which responded to vitamin K, reaching 100 % in 
two days. Blood urea nitrogen, 20 mg. %. Cholesterol, 390 mg. %; serum bilirubin, 
10 mg. %; alkaline phosphatase, 53 units. Urine urobilinogen was absent. Stool 
was positive for occult blood. After preparation, the patient was operated upon. 
The surgeon, mistaking the hard fibrotic pancreas for carcinoma, merely biopsied 
. the liver and pancreas and performed a cholecystojejunostomy. The biopsy of the 
pancreas showed only inflammatory changes, while the biopsy of the liver revealed 
marked evidences of obstructive biliary changes. The patient was discharged to her 
home and continued with the same epigastric discomfort. On July 29, 1954, she 
vomited about a quart of bloody fluid on two occasions. After repeated transfusions 
she was operated upon. At this operation a careful exploration was done, this time 
by another surgeon, who found a large ulcer the bleeding base of which had burrowed 
into the pancreas. The ulcer base was actively bleeding at the time of operation. 
A subtotal gastrectomy was performed with difficulty, due to the previous operative 
interference. However, the patient convalesced uneventfully and at present is doing 
well. 


Discussion 


Reflection upon the regional anatomy of the area adjacent to the duo- 
denum suggests that the duodenal ulcer may cause occlusion of the common 
duct by the following means (figure 9) : First, the ulcer, or its inflammatory 
reaction, may impinge upon the biliary papilla, as happened in case 4. 
Moynihan described several such cases in his discussion of this phenomenon. 
However, this is probably the less frequent mode of obstruction. Second, 
since in 75% of individuals the common duct travels behind the superior 
portion of the duodenum and is embedded in the pancreas, inflammation and 
edema of the pancreas resulting from a posterior penetrating ulcer could 
compress the common duct in this region. Cases 1, 2 and 3 represent 
examples of such a situation. Finally, of course, deeply penetrating or 
perforating ulcers may involve the gastrohepatic ligament and thereby cause 
obstruction in the more proximal portions of the common bile duct. 
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The elevated alkaline phosphatases, the prompt response to vitamin K, 
absence of urine urobilinogen, the prompt recession of jaundice with ulcer 
therapy, along with liver biopsy, would all tend to confirm the presence of 
obstructive jaundice in these cases. Moreover, surgical exploration con- 
firmed this hypothesis in cases 2, 5 and 6. The elevated thymol turbidity, 
leukocytosis and fever would have to be explained on the basis of a coéxistent 


cholangitis. 





Fic. 9. Relationship of the common bile duct and papilla to the duodenum and pancreas. 
Courtesy G. D. Searle & Company. 


SUMMARY 


Duodenal ulcer may be an etiologic factor in certain cases of obstructive 
jaundice. The mechanism for its production has been described. Case 
reports on six patients are presented herein; three were proved at explora- 
tion, one bled from his ulcer and was jaundiced, one had two recurrences, 
with liver biopsy in each instance showing evidence of obstructive phe- 
nomenon associated with negative cholecystograms. 
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CORTISONE IN THE TREATMENT 
OF INFECTIOUS HEPATITIS * 


By Tyron E. Huser, Lt. Colonel, MC, Seattle, Washington, and 
AnpreEw T. WILEy, Captain, MC, Morristown, New Jersey 


INTRODUCTION 


ALTHOUGH much has been learned about infectious hepatitis during the 
past decade, it is still a major problem in military medicine and, to a lesser 
extent, in civilian practice. In the great majority of cases it is a relatively 
benign, self-limited disease, but in a very small minority it pursues an 
inexorable downhill course and presents a tremendous therapeutic problem. 

Because of the common clinical observation that as long as patients with 
hepatitis are able to eat they have a favorable prognosis, it occurred to 
us several years ago that cortisone, with its often dramatic effect on the 
appetite, could exert a beneficial effect on severe cases of hepatitis. Through 
the codperation of Merck and Company, of Rahway, New Jersey, Cortone Tf 
was obtained and administered to a small number of patients over a week’s 
time. Various other steroid hormones and adrenal-stimulating drugs were 
given in this brief investigation, which has been reported earlier. The im- 
pression was that Cortone exerted a favorable effect on the course of in- 
fectious hepatitis. For this reason it was decided to undertake a long-term 
evaluation of this drug in the treatment of hepatitis. 

Since our study began, various reports have appeared on the use of 
these hormones in acute hepatitis. Colbert and others,* Rifkin and his 
group ° and Ducci and Katz *° have all reported remarkable changes in serum 
bilirubin levels following the start of therapy with these hormones, and in 
the last two” *° of these three reports cases are described where the institu- 
tion of cortisone therapy was felt to have saved the lives of the patients. 
More recently, Evans, Sprinz and Nelson ****** have described in detail 
their controlled studies using ACTH and cortisone in the Hepatitis Center 
at the 98th General Hospital in Europe. They showed that the use of these 
hormones after the first 10 days of the illness resulted in a faster recovery 
and a more rapid clearing of jaundice. 

Our report, based on a study of 200 patients with acute infectious 
hepatitis, substantiates the findings of others that cortisone can have an 
ameliorating effect on the course of this disease, can speed the recovery 
from it and, in fulminant cases, may be life-saving. 


METHODS 


Starting in April, 1951, a special ward was set up in the Army Hospital 
in Yokohama for the treatment and study of hepatitis. During the entire 


* Received for publication Speabe 11, 1954. 
From the Hepatitis Section, U. S. Army Hospital, Yokohama, Japan. 
i acetate—Merck. 
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17 months of this survey this ward was supervised by only two doctors and 
two nurses, and the ward personnel did not change. In order to see the 
effects of treatment on the appetite, each patient was weighed each day and 
the daily total food consumption for each individual was recorded by weighing 
each tray before and after each meal. All between-meal snacks were also 
weighed. In this way each patient’s total daily food intake was recorded 
in ounces throughout treatment. The patients were examined daily, and at 
approximately three day intervals the size and tenderness of the liver and 
the degree of jaundice were estimated and recorded, as was the presence or 
absence of such symptoms as malaise, anorexia and abdominal pain. 

Each week the icterus index and serum bilirubin (total and indirect) 
were checked, as were a cephalin-cholesterol flocculation, a complete blood 
count and a complete urinalysis. 

In addition to these tests, electrocardiograms were done on almost all 
the patients, as was a four hour glucose tolerance test during treatment. 
In patients exhibiting abnormalities, repeat examinations were performed 
after treatment had been discontinued. A screening chest plate was made on 
all patients. The blood pressure was recorded daily on all Cortone-treated 
patients, as well as on selected members of the other treatment groups. 
Each patient was followed until he was adjudged fit to return to duty. 

The patients in this study were mostly American soldiers and airmen 
from Korea and Japan, although some United Nations soldiers and a few 
American civilians have been included. The patients, all males, range in 
age from 17 to 52 years, with an average age of 22.5 years. 

In placing the patients in the treatment groups, we excluded possible 
serum hepatitis by eliminating any patient who had been given blood 
or plasma within the preceding six months or who had been tattooed within 
that period. Persons with previous attacks of hepatitis in adult life were 
excluded, as were cases of infectious mononucleosis with hepatitis. Pa- 
tients who had had hepatitis without jaundice were likewise excluded. To 
make our results clearer we have excluded in the final tabulation of these 
groups all patients whose icterus index was below 25 units at the time 
treatment was started. Patients with personality disorders or hypertension, 
as well as patients with family histories of mental illness or diabetes, were 
not placed in the Cortone-treatment group. 

With the exceptions listed above, as the patients entered the hospital 
they were placed in the various treatment groups, and in cases where several 
patients came in simultaneously the groups were filled according to the 
patient’s bed numbers. 

Patients were assigned to the Cortone-treatment group in rotation with 
the controls, and the drug was given alternately intramuscularly to odd num- 
bers, 1-3—5-7, etc., and orally to even numbers, 2-4-6-8, etc. Although 
we had originally planned to give 100 mg. of Cortone daily throughout 
treatment, the fluid retention frequently occurring in the form of facial or 
even ankle edema after six or seven days of treatment prompted us to cut 
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the dose in half after the first seven days, so that after a week of 100 mg. 
of Cortone intramuscularly each morning, or two 25 mg. tablets every 12 
hours, the dose was cut in half. The other modification of the Cortone 
treatment, made soon after we started to use this drug, was the substitution 
of a gradual withdrawal of the drug for the abrupt cessation of therapy 
carried out in the other group. Cortone treatment was continued in the 
form of 25 mg. a day for three to six days after treatment normally would 
have been stopped in order to avoid the depressed, let-down feeling that 
frequently follows sudden withdrawal. 

Treatment in these four groups was continued until 50 acceptable cases 
had accumulated in each group. 

All the patients were on the same diet, which was planned on the basis 
of 4,000 calories divided into 150 gm. of fat, 200 gm. of protein and 400 gm. 
of carbohydrate. All patients were constantly urged to eat all they could. 
The Cortone-treated group received exactly the same diet as the other 
groups but were not allowed to add salt to their food. All patients received 
two multivitamin capsules and four brewer’s yeast tablets three times a 
day. Strict bed-rest was adhered to, except for bathroom privileges, and 
sitting beside the bed to eat. 

Each patient on admission was instructed at length about hepatitis. 
The importance of food and rest was stressed, as was the need for abstinence 
from alcohol following discharge. The completeness of recovery was 
emphasized. To encourage a healthy interest in rapid recovery, the patients 
were allowed to peruse their charts. 

The average clinical course after admission to the hospital lasted for 
six to seven weeks. No patient was allowed up until he had been at rest 
a minimum of two weeks, but otherwise patients were allowed up when the 
total serum bilirubin reached a level of 1.4 mg. or below, the Bromsulphalein 
dye retention (5 mg./K.) was down to 5% or less in 45 minutes, and liver 
enlargement and tenderness had virtually disappeared. Once allowed up, 
the patient’s daily food tabulation was discontinued, although his weight 
was still checked each morning. 

After a week of limited activity the patients were transferred for con- 
valescent care. After a minimum of a week’s convalescence as ambulatory 
patients they were discharged to full duty if their tests were normal and 
they were asymptomatic. 


RESULTs OF TREATMENT 


In the 17 months that this survey was in progress we treated almost 
1,000 patients with hepatitis. Of this number we had one death, four 
patients were evacuated to the United States because of suspected chronic 
hepatitis, and five patients were discharged to limited duty because of a° 
prolonged recovery. All the remainder were considered cured or within 
several weeks of being completely well when they left our care. 
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By using as a control a group of patients treated simultaneously with 
the Cortone-treated group, we felt that it would be possible to ascertain 
whether Cortone was of value in the treatment of hepatitis. Using the 
criteria described we grouped together the first 50 acceptable patients treated 
with oral Cortone and, in the same manner, the first 50 acceptable patients 
treated with Cortone given intramuscularly to form a total group of 100 
cases. As a control for this group we had 100 patients treated simul- 
taneously with placebos. Fifty of these 100 controls had received 4 c.c. of 
normal saline solution intramuscularly each day until the total serum 
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Fic. 1. Average serum bilirubin, concurrent groups, 100 cases each. 


bilirubin had reached 1.4 mg. or until they had had a total of 30 doses. 
The other half of this control group was given sodium salicylate tablets as 
an oral placebo because of their close resemblance to the Cortone tablets. 
The dose was the same as that used with Cortone: two tablets every 12 
hours until the total serum bilirubin reached 1.4 mg., when the dose was 
reduced to one tablet a day for three or four days. This schedule was used 
to make the duration of treatment comparable in the two groups. From an 
analysis of these groups we also desired to see whether there was an ap- 
preciable difference in the results of the two modes of Cortone therapy, i.e., 
oral and parenteral. 

Figures 1 and 2 show the average weekly levels of the serum bilirubin 
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Fic. 2. Average icterus index, concurrent groups, 100 cases each. 


and icterus index in each of the treatment groups. Figure 1 shows the 
average weekly serum bilirubin for the Cortone group as a whole and the 
control group as a whole. The control group shows a gradual decrease in 
the bilirubin levels, whereas the Cortone-treated group exhibits a sharp im- 
mediate drop. The curves of both Cortone-treated groups are close to one 
another and are much steeper than either of the control groups. Figure 
2 demonstrates essentially the same curves with respect to the average levels 
of the icterus index for both groups. With the exception of the initial levels 
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Fic. 3. Average daily food intake, concurrent groups, 100 cases each. 
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Fic. 4. Average daily weight change, concurrent groups, 100 cases each. 





at the start of therapy, the Cortone-treated groups consistently demonstrated 
lower levels than did the control groups. It seems apparent from these 
graphs that Cortone did cause a more rapid clearing of the jaundice than 
occurred in the controls. 

Figure 3 is a graph showing the average daily food intake in ounces 
for the entire Cortone-treated group and for the entire control group. It 
is clear that the Cortone-treated group consumed a considerably greater 
amount of food, on the average, than did the control group. These figures 
confirm the fact that Cortone is of value in getting patients with hepatitis 
to eat. 
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The average daily weight changes during treatment for the two groups 
as a whole are shown in figure 4. Here it is apparent that Cortone causes 
a greater weight increase, most pronounced during the first week but con- 
tinuing throughout treatment. This is not pronounced except during the 
first week, when fluid retention is an important factor. However, an over- 
all increase in weight did occur with Cortone as compared to the controls. 


TABLE 1 
Average Duration of Abnormal Bromsulphalein Test 
Average Duration in Days 
of Abnormal B.S.P. Test 
after Starting Treatment 


Entire Cortone group (100 cases) 20.7 
Oral Cortone (50 cases) 20.8 
Intramuscular Cortone (50 cases) 20.5 


Entire control group (100 cases) 24.2 
Oral control (50 cases) 25.1 
Intramuscular control (50 cases) 23.2 


The averages of the weekly cephalin-cholesterol flocculation tests are 
shown in figure 5. Although the curves of the control group and those 
of the Cortone groups are very close throughout, with the average of the 
Cortone-treated group consistently slightly less than that of the control, 
the fact that at six weeks after starting treatment the average level in the 
Cortone-treated group is considerably lower than in the controls would sug- 


TABLE 2 


Incidence of Anorexia 
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Entire Cortone group (100 cases) 56 4.0 
Oral Cortone (50 cases) 58 j 
Intramuscular Cortone (50 cases) 54 f 


Entire contro! group (100 cases) 60 
Oral control (50 cases) 64 
Intramuscular control (50 cases) 56 




















gest that Cortone tends to speed up liver healing. That this may be the 
case is lent credence by table 1, which shows the average length of time that 
elapsed after starting treatment before the Bromsulphalein test returned to 
normal. The results for both the Cortone-treated group and the control 
group are given, as well as the two component parts of each. The average 
of 20.7 days in the Cortone-treated groups, compared to 24.2 days in the 
control groups, suggests that Cortone does more than just speed the clearing 
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of jaundice. It appears to speed the processes of liver regeneration and 
healing. 

The symptom of anorexia and its incidence and duration in the two 
major treatment groups and their component parts are given in table 2. It 
can be seen that anorexia disappears sooner following Cortone therapy, the 
figure being an average of four days as compared to six days in the control 
group. 

The average weight gain during treatment and the average total weight 
gain for all groups and both major groups as a whole are drawn graphically 
in figure 6. In each instance the average weight gain for the Cortone- 
treated group is greater than that for the controls. This does indicate that 
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Fic. 6. Average weight gain, concurrent groups, 100 cases each. 


Cortone can be expected to cause a greater permanent weight gain in patients 
recovering from hepatitis than would occur without this treatment. 

Table 3 gives data on the total duration of illness, duration of treatment 
and the duration of the illness after treatment had been begun for both 
groups and their component parts. That the groups are comparable is 
seen from a comparison of the figures for duration of sickness and duration 
of jaundice before admission. Three facts are apparent from this table. 
The first is that the average total duration of illness from the onset of 
symptoms until complete clinical recovery was 54.9 days for the Cortone- 
treated groups as a whole, and 60.4 days for the control group as a whole. 
The second fact is that the time elapsing from the start of treatment until 
complete clinical recovery averaged 41.8 days in the Cortone-treated group 
and 46.5 days in the control group. That the slightly higher initial level 
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of the icterus index in the control group as a whole, as compared to the 
Cortone group, is not responsible for the delay in recovery is evident from 
an analysis of the component groups, which shows that the orally-treated 
control group had an average initial icterus index of 53 units and took an 
average of 47.8 days to get well after starting treatment, while the group 
receiving intramuscular Cortone, which had an average initial icterus index 
of 53 units, took an average of only 42.9 days after starting treatment to 
recover. The third fact that table 3 discloses is that the average duration 
of treatment in the Cortone group as a whole is 21.1 days, while in the 
control group it is 22.3 days. In evaluating these figures it is important 
to realize that the controls receiving saline injections did not get the three 
or more tapering-off injections that the corresponding Cortone-treated group 
did, and consequently the figure for the group receiving the oral placebo is 
probably more nearly comparable to the Cortone-treated groups. In any 











TABLE 3 
Average Duration in Days of Symptoms, Treatment and IIIness 
ti Stay in Duration 
7 rio Hos — Duration a mm 
avefore || dice before! Starting | R= | starting | of Iliness 
Treatment Rx 
Entire Cortone group (100 
cases 9.7 4.1 3.7 21.1 41.8 54.9 
Oral Cortone (50 cases) 9.7 3.7 3.4 21.0 40.7 53.6 
Intramuscular Cortone (50 
cases) 9.7 4.5 4.0 21.2 42.9 56.3 
Entire control group (100 
cases) 10.5 4.6 3.6 22.3 46.5 60.4 
Oral control (50 cases) 9.8 3.9 2.8 24.5 47.8 60.5 
Intramuscular control (50 
cases) 11.3 5.4 4.3 20.0 45.1 























case, it is evident that the Cortone-treated group as a whole met the criteria 
for discontinuing treatment and beginning ambulation sooner than did the 
control group. 


OraL VERSUS INTRAMUSCULAR CORTONE 


With 50 patients in each of our Cortone-treated groups, it is desirable to 
try to ascertain whether one route of administration is preferable to the 
other. An analysis of our data gives no clear-cut answer. The icterus 
index and serum bilirubin averages were somewhat lower in the group 
receiving oral therapy, but their initial levels had also been somewhat lower. 

The average daily food consumption for the orally-treated group was 
greater initially than for the other group, but after nine days it fell to less 
than that of the group receiving parenteral therapy, and consequently the 
average over-all food consumption during the treatment was greater for the 
parenterally-treated group. 
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An analysis of the weight change curves for the two Cortone groups is 
interesting in that the group receiving oral Cortone manifested a rapid 
initial weight increase during the first week above that of the group receiving 
parenteral therapy. After this initial sharp rise a considerable fall occurred, 
to levels below those of the parenterally-treated groups, suggesting that the 
oral medication, dose for dose, may tend to cause more fluid retention than 
does the parenteral form. The remainder of the curve shows the orally- 
treated group to average less daily weight gain than the parenterally-treated 
grom. The over-all weight gain, as seen in figure 6, is considerably greater 
for the Cortone group receiving parenteral therapy. These figures might 
suggest that the intramuscular route is more effective in consistently stimu- 
lating the appetite, but the fact that the two curves cross makes the drawing 
of any definite conclusions unwise. 


CoMPLICATIONS OF THERAPY 


In the use of any drug as potent as cortisone it is very important to 
know what untoward effects may occur so that undesirable side effects can 
be avoided if possible. Checking each patient closely each day was essential. 
Two of the undesirable side effects already discussed are the tendency to 
fluid retention during the first week of therapy, and pain at the site of 
injection during that same time. Fortunately, by reducing the dosage by 
half at the end of the first week, we were able to eliminate signs of fluid 
retention and to minimize pain at the injection site. At no time did sec- 
ondary infections or sterile abscesses occur with parenteral Cortone. The 
third side effect that we have already touched upon is the “rebound phe- 
nomenon,” by which we mean the tendency to depression, loss of appetite 
and, in a few cases, increase in liver size and an actual increase in jaundice 
following abrupt cessation of therapy. Early in this study we discovered 
that these undesirable effects could be avoided by gradually reducing the 
dose of the drug before stopping it. 

The complications of Cortone therapy that we were most anxious to 
avoid were (1) hypertension, (2) diabetes, and (3) psychiatric difficulties. 
The screening each patient in the Cortone treatment group received prior to 
treatment was described earlier. This screening eliminated those patients 
who seemed to be poor risks from any of these points of view. 

Hypertension, which we had expected to be a problem,- actually gave 
little cause for concern. All Cortone-treated patients had a daily blood 
pressure check at least during the first two weeks of treatment, and in no 
case did these readings go high enough to warrant discontinuing the drug 
or even reducing the dosage. 

As was described earlier, a four hour glucose tolerance test was done 
during treatment on almost all patients, and in most of those exhibiting any 
abnormalities a repeat test was done after treatment was completed and the 
patient was about clinically well. The data concerning these glucose toler- 
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ance tests for the groups are recorded in table 4. Several facts are apparent 
from this table. The first is that the Cortone-treated group exhibited 
glycosuria in over a quarter of the cases that had glucose tolerance tests, 
the figures being 29% for the Cortone group as compared to an average of 
13% for the controls. A second fact that is evident from table 4 is that 
37% of the Cortone-treated group who had glucose tolerance tests exhibited 
an abnormally high level after the first hour (i.e., over 120 mg.%), in 
contrast to the average figure of 21% for the other group. The third fact 


TABLE 4 
Results of the Glucose Tolerance Tests 
(100 Patients in Each Group) 




















Control Group Cortone-Treated Group 
Initial Test 

Percentage having the test 76% 86% 
Incidence of tem 13.3% 28.7% 
Incidence of ay aga 

During the first hour 14.5 14.0% 

After the first hour 21.0% 37.2% 

Total incidence 35.5% 51.2% 
Incidence of hypoglycemia 184% 17.4% 
Percentage of normal tests 46.1% 31.4% 
Repeat Test 

Percentage having a second test 39% 43% 
Incidence of a 12.8% 9.3% 
Incidence of hyperglycemia 

During the first hour 12.8 2.3% 

After the first hour 10.3% 16.3% 

Total incidence 23.1% 18.6% 

Incidence of hypoglycemia 25.6 11.6% 
Percentage of normal tests 51.3% 69.8% 
Percentage of normal tests which 

had previously been high 20.5% 39.5% 
Percentage of normal tests which 

had previously been low 12.8% 11.6% 
Percentage of abnormal initial tests 

which returned to normal with 

recovery 33.3% 51.2% 


evident in table 4 is that the Cortone-induced abnormalities of the glucose 
tolerance curves are transient, and disappear after treatment is over. Of 
the Cortone-treated patients who had had an abnormal glucose tolerance 
test during treatment, 39.5% had reverted to a normal curve when the 
second test was performed, whereas in the other groups the average number 
of abnormal tests which had returned to normal with recovery and cessation 
of treatment was only 20.5%. These three facts concerning the transient 
diabetic-type glucose tolerance curve with a tendency to glycosuria oc- 
curring during Cortone therapy are generally well known. 

During our survey we treated over 150 patients with Cortone for 
hepatitis. In four cases Cortone was purposely discontinued because of the 
development of marked hyperglycemia and heavy glycosuria. 
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Two of these four patients complained of polyuria and polydipsia, and 
the other two were asymptomatic. Stopping the Cortone relieved the symp- 
toms and eliminated the glycosuria promptly in three of these patients, but 
the fourth continued to spill over a heavy volume of sugar in the urine for 
three weeks after treatment had ended. At the end of this time, however, 
his glycosuria stopped and his blood sugar level returned to normal; a 
diabetic-type glucose tolerance test without glycosuria was the only abnor- 
mality present when he was discharged. Of the other three patients, by the 
time their hepatitis had cleared two exhibited glucose tolerance curves which 
were slow in reverting to normal levels. after one hour, and the other had 
a perfectly normal tolerance curve. 

During this same period of time a patient receiving saline injections as a 
control developed frank diabetes, with glycosuria, hyperglycemia, thirst and 
weight loss. He required large doses of insulin and had to be evacuated to 
the United States. This case serves as a reminder of the element of chance 
in the occurrence of these complications. 

The complication which we were most concerned about avoiding was 
the development of psychiatric difficulties. By screening patients on ad- 
mission, as previously described, and by a careful daily check on all patients, 
we hoped to prevent any such untoward reactions. Cortone therapy was 
stopped in three or four instances because of severe insomnia or an ill-defined 
feeling of oppression, since it was felt that continuing it might lead to 
psychiatric difficulties. 

Of the patients who were put into the various treatment groups, we had 
the usual number of personality problems and problems in discipline. We 
had three patients who had to be transferred to a mental hospital as psy- 
chotics. Two of the patients were diagnosed as paranoid schizophrenics. 
Both were in the control group receiving intramuscular saline injections. 
One was diagnosed as a catatonic schizophrenic. He had been on Cortone 
intramuscularly. He received Cortone early in the course of our survey, 
and after his hepatitis had cleared the Cortone was stopped without the 
gradual “tapering off” process which later became routine. About three 
days after stopping treatment the patient began to complain of severe head- 
aches; two days later he lost all desire for food, and thereafter he became 
progressively more withdrawn until he was in a catatonic state. That this 
psychosis was induced by Cortone seems plausible, but the two cases oc- 
curring suddenly in the control group again illustrate the element of chance 
in these occurrences. 

The one death which occurred in our work with hepatitis was that of an 
American Indian. It was later learned he had told his companions shortly 
after admission that he thought he was going to die. Although he was 
deeply jaundiced he did not seem unusually ill. He was put into the control 
group. When he began to get considerably worse he was put on some 
Cortone, with definite temporary improvement. Because we were inexperi- 
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enced in the use of Cortone and unaware of its general effects in hepatitis at 
the time, we allowed ourselves to be persuaded to discontinue it when he 
began to act irrationally. He died about 10 days later. We feel now, in 
the light of our present experience, that had we persevered with Cortone 
and perhaps increased the dose to 200 mg. a day, he might very well have 
recovered, as we have had patients since who appeared just about as ill 
but recovered rapidly following the institution of Cortone therapy in doses 
of 100 mg. intramuscularly every 12 hours. 


DISCUSSION 


Our use of cortisone in the treatment of infectious hepatitis was based 
on its known appetite-stimulating effect. Webster* noted an increase in 
appetite on administering adrenal cortical extract to patients with various 
hepatic diseases, and Thorn et al.** have described the rapid improvement 
in appetite following the use of cortisone in liver disease. Thorn and his 
co-workers mention the known effect of oxysteroid hormones in increasing 
hepatic stores of glycogen, and point out that even though the predominant 
effect of high doses of cortisone on protein is an inhibitory one, this synthesis 
can often be modified or even reversed by the improved protein and caloric 
intake resulting from the great increase in appetite. Thorn et al.* have 
also pointed out that experimentally the use of intravenous cortisone in- 
creased the flow of bile in animals. Clinically, ACTH was shown to pro- 
duce a consistent though slight fall in levels of serum bilirubin by Bluemle 
and others ° when they administered this hormone to patients with chronic 
liver disease. Flink and Williams * have reported that ACTH administra- 
tion reduced the level of serum bile acid in several cases of biliary cirrhosis, 
and they postulate that the anti-inflammatory effect of the hormone increases 
the liver’s ability to excrete these pigments. Havens and his associates * 
have reported gains in appetite and decreases in the level of serum bilirubin 
when ACTH and cortisone were given to patients with chronic liver disease. 

The rationale for the use of ACTH and cortisone in acute hepatitis is 
not entirely clear. Whether its effectiveness is due to its stimulation of the 
appetite, its inhibitory action of inflammation generally, its known ability 
to increase the flow of bile experimentally, or possibly a capacity to increase 
hepatic glycogen stores is still uncertain. Probably these and many others 
are factors in the action of cortisone and ACTH in hepatitis. 


SUMMARY 


We have presented here the data assembled from a 17 month study under 
controlled conditions of over 200 cases of infectious hepatitis in the Army 
Hospital in Yokohama, Japan. Excluding possible serum hepatitis and 
other liver diseases, and using as a base line an icterus index of 25 units, we 
divided the patients into two groups, one as a control and one on cortisone,* 


* Cortisone acetate—“Cortone” (Merck). 
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both alternately in oral and parenteral form. The results of our study of 
these groups indicate that cortisone causes a more rapid clearing of jaundice 
than occurs in the controls, as shown by the precipitous drop in the curves 
of the average icterus index and total serum bilirubin in contrast to the 
gradual curves of the controls (figures 1,2). Our results show that corti- 
sone brought the appetite back sooner (table 2), caused the patients to eat 
more food (figure 3), and caused a greater gain in weight (figures 4, 6) 
than was the case in the controls. These data also show that the cortisone- 
treated patients get well sooner and do not require treatment so long (table 
3), and that the cephalin flocculation tests (figure 5) and Bromsulphalein 
tests (table 1) tend to return to normal faster in patients treated with 
cortisone than they do in the controls. 

An analysis of our data fails to show any definite advantage of the oral 
form of cortisone therapy over the parenteral form, or vice versa. Both 
exert the same favorable effect on the course of the illness. 


CoNCLUSIONS 


Cortisone in both the oral and parenteral form appears of definite value 
in the treatment of hepatitis because: 

1. It caused a more rapid clearing of jaundice, as measured by the 
average icterus index and serum bilirubin levels, than occurred in the 
controls. 

2. It caused a more rapid return of the appetite than occurred in the 
controls. 

3. It caused the patients treated with it to consume more food than did 
the controls. : 

4. It caused a greater gain in weight than occurred in the controls. 

5. The Bromsulphalein tests in the cortisone-treated patients on the 
average returned to normal faster than they did in the controls. 

6. The patients treated with cortisone got well faster than did the 
controls. 

Because of these six findings we feel that cortisone is of definite value 
in the treatment of hepatitis. We do not recommend the use of so potent 
a drug as routine therapy for hepatitis, but we feel that it should be of great 
value in those cases of hepatitis which do not respond to conventional 


treatment. 
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THE COINCIDENCE OF BENIGN GASTRIC ULCER 
AND CHRONIC PULMONARY DISEASE * 


By Joun M. Weser, M.D., and Lucien A. Grece, M.D., F.A.C.P., 
Pittsburgh, Pennsylvania 


THE current emphasis on surgical treatment for all gastric ulcers has 
brought to our attention a remarkably high coincidence of chronic pulmonary 
disease with peptic ulcer of the stomach. This association and the attendant 
problems in management are not discussed in the recent literature. 

In the treatment of patients with gastric ulcer we have been repeatedly 
confronted with a difficult decision as to the advisability of surgery when 
the presence of complicating pulmonary disease seriously increased the 
operative risk of subtotal gastric resection. Such experience led us to in- 
vestigate the frequency of this coincidence by reviewing systematically the 
records of all patients given the diagnosis of benign gastric ulcer in this 
hospital during the five year period January, 1948, to January, 1953. 


ANALYSIS OF CASES 


Included in this report are those cases in which the benign nature of the 
ulcer was evident through autopsy, operation or complete healing on serial 
x-ray examination. Although an ulcerated cancerous area of the stomach 
can mimic a benign process by complete disappearance of the crater on roent- 
genography, as pointed out by Palmer,’ this must be an unusual occurrence. 

Two cases do not fully meet these criteria of benignancy. Both patients 
have been followed for more than 18 months, and a small crater remains on 
the mid lesser curvature. One patient has refused operation, and the other 
has such serious respiratory disease that gastric surgery is precluded. Both 
are now free of digestive symptoms. 

Prepyloric ulcers were eliminated from the series except those proved 
to be on the gastric side of the pylorus at autopsy or operation. This was 
done because of the considerable discrepancy in such cases between radiologic 
findings and actual anatomic location in resected specimens. Agonal ulcers 
were also excluded because these are not identical clinically and pathologically 
with chronic peptic ulcer. For the same reason superficial mucosal erosions 
were not considered. After elimination of questionable lesions, there re- 
mained for analysis 70 cases typical of chronic benign gastric ulcer. The 
anatomic distribution is shown in table 1. 

The term chronic pulmonary disease as used here refers to a clinical 
state without specific pathogenesis, characterized by diffuse lung damage, 

* Received for publication October 29, 1954. 


From the Veterans Administration Hospital, Aspinwall, Pemmegteanin, and the School 
of Medicine, University of Pittsburgh, Pittsburgh, Pennsylvania. 
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TABLE 1 
Location of Crater in 70 Cases of Benign Gastric Ulcer 
Site Number of Patients 
Upper lesser curvature 3 
id lesser curvature 55 
Antrum 6 
Prepyloric region 5 
Greater curvature 1 


especially emphysema and fibrosis, and accompanied by long-standing symp- 
toms of respiratory dysfunction. The diagnosis was based on history and 
physical findings, and on roentgenographic * and electrocardiographic evi- 
dence. Significantly, active tuberculosis was not encountered in this group 
of patients, nor was focal pulmonary disease such as carcinoma and abscess. 

The usual respiratory symptoms included exertional dyspnea, cough 
without copious sputum, and wheezing. Typical physical signs were re- 























TABLE 2 
Incidence of Chronic Pulmonary Disease in 70 Cases of Benign Gastric Ulcer 
Number of Age Range Average Age 
Patients (Years) (Years) 
Chronic pulmonary disease present 30 31-73 57 
Chronic pulmonary disease absent 40 29-70 48 
Total 70 29-73 52 
TABLE 3 


Outcome in the Group Treated Medically 








:, : Number Known to 
Number of Pa- ag Number of Patients | }iave Had Recur- 





tients Treated Under Observation rence 
Chronic pulmonary dis- 20 4* 13 4 
ease present 
Chronic pulmonary dis- 25 1 10 2 
ease absent 
Total 45 5 23 6 

















* Three patients died primarily of pulmonary disease ; one patient died of peritonitis due to 
perforation. 


stricted thoracic excursion, barrel chest, hyperresonance, diminished breath 
sounds and sibilant rales. Cyanosis was minimal or absent. On x-ray the 
characteristic findings were widened intercostal spaces, increased illumina- 
tion of the lung fields generally, with moderate prominence of broncho- 
vascular markings fanning out from the hili, and depressed diaphragms. 
The cardiac silhouette usually appeared narrow. Electrocardiograms fre- 
quently showed pulmonale P waves, right axis deviation, and prominent R 


‘ ° “ full-sized x-ray film of the chest is made routinely on each patient admitted to this 
ospital. 








1028 JOHN M. WEBER AND LUCIEN A. GREGG 














TABLE 4 
Outcome in the Group Treated Surgically 
: Number Known to 
Number of Pa- Number of | Number of Patients 
tients Treated Deaths Under Observation | Have — 
Chronic pulmonary dis- 10 none 6 none 
ease present 
Chronic pulmonary dis- 15 none 12 1 
ease absent 
Total 25 none 18 1 

















and abnormal T waves over the right side of the precordium. Of three 
patients with chronic pulmonary disease who came to autopsy, two showed 
enlargement and thickening of the right ventricle indicative of chronic right 
heart strain. 

Pulmonary disease as defined above was found in 30 of the 70 patients 
who are the subject of this report (table 2). This represents a coincidence 
of chronic pulmonary disease and benign gastric ulcer of 43%. The degree 
of pulmonary involvement was classified in the records as severe in 24 cases, 
and in five of these an additional diagnosis had been entered of cor pulmonale. 
Experience in this hospital with duodenal ulcer has revealed no comparable 
frequency of concomitant disorder of the lung. Control studies of records 
from the hospital population at large in similar age groups and during the 











TABLE 5 
Incidence of Chronic Pulmonary Disease in 500 Hospital Cases Selected at Random 
Number of Age Range Average Age 
Patients (Years) (Years) 
Chronic pulmonary disease present 51 37-75 60 
Chronic pulmonary disease absent 449 35-75 59 
Total 500 35-75 59 














same period of time have demonstrated an incidence of chronic pulmonary 
disease of only 10% (table 5). 


DIscuSsSsION 


The coexistence of chronic pulmonary disease in more than 40% of cases 
of benign gastric ulcer is not apparently due to chance, even in a series as 
small as 70. Regarding a possible causal relationship between the two 
diseases, the first hypothesis deserving attention is that some common pre- 
disposing factor is operative. For instance, both diseases are more frequent 
in middle and older age, and in this particular group of ulcer patients the 
average age was 52 years. Moreover, those having concurrent pulmonary 
disease averaged nine years older than those without it. An-inference could 
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be drawn, then, that some fundamental degenerative process related to 
aging, perhaps vascular, is contributing to the development of disease of 
both the stomach and the lungs. Opposing such a conclusion, however, are 
our data on the occurrence of the same chronic pulmonary disorder in the 
general hospital population at similar ages, where the incidence was 10%, 
or approximately one fourth that in patients with gastric ulcer. Possibly 
the association of the two diseases is influenced by some other selective 
factor, not yet apparent, which is peculiar to this group of patients and which 
determined their admission to this particular institution. 

No satisfactory explanation occurs to us as to how gastric ulcer can lead 
to chronic disease of the lungs. On the other hand, the idea that a converse 
relationship may exist is attractive in the light of current theories of the 
genesis of ulcer. Disturbance of gas exchange in the lungs and consequent 
hypoxemia perhaps act as a stressful stimulus leading to gastric hyper- 
secretion through the adrenocortical route (Gray et al.).* One could 
speculate further that hypoxia is the responsible element common to a num- 
ber of clinical conditions in which peptic ulcer is reported to be a complica- 
tion, namely, vascular diseases,* polycythemia vera* and shock.® Another 
possible effect of respiratory dysfunction, hypercapnia, could conceivably 
accelerate hydrochloric acid elaboration by the gastric mucosa because of an 
increased production locally of carbonic acid by carbonic anhydrase in the 
parietal cells.® ” 

The curious difference in the incidence of chronic pulmonary disease in 
gastric as contrasted with duodenal ulcer again raises the question of their 
identity from the standpoint of pathogenesis, a subject under discussion for 
many years. 

Patients with serious respiratory insufficiency presented a difficult prob- 
lem in management. The risk of major surgery in many was considered 
prohibitive. Recurrence of ulcer in those treated medically was frequent 
(table 3), and this may have been a reflection of the continuing adverse 
effect of the severe pulmonary disorder. 

Observations which might have shed light on questions brought out in 
this discussion are not available because the study was based largely on data 
ordinarily contained in hospital records. Further experience with a larger 
number of cases and with patients from different environments may not, of 
course, disclose any significant association between gastric ulcer and chronic 
disorder of the lungs. However, the unexpectedly high coincidence of the 
two diseases in our experience prompts us to make this report. 


SUMMARY 


1. A series of 70 cases of benign gastric ulcer is reported in which 
chronic pulmonary disease coexisted in 43%. 

2. The possible causal relationship between these two diseases is dis- 
cussed. 
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3. Tables are presented showing location of the ulcers, outcome in medi- 
cally and surgically treated patients, and the incidence of chronic pulmonary 
disease in other patients chosen as controls. 
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FUNCTIONAL HYPOGLYCEMIA AND THE HYPER- 
VENTILATION SYNDROME: A CLINICAL 
STUDY *7 


By W. L. Jack Epwarps, M.D.,{ and Witt1am F. Lummus, M.D., 
Birmingham, Alabama 


INTRODUCTION 


SPONTANEOUS hypoglycemia was first described by Seale Harris* in 
1924, under the name of “hyperinsulinism.” More recently, Conn? has 
classified the hypoglycemias, naming “functional hyperinsulinism” as in- 
cluding those forms of hypoglycemia not associated with anatomic lesions. 
The majority of patients in this group have associated anxiety states, with 
spontaneous hypoglycemic attacks at least one to two hours after meals. 
The term now commonly used for this disorder is “functional hypoglycemia.” 

This report is concerned with patients having functional hypoglycemia 
in a series of 866 referred ambulatory patients. Since the hyperventilation 
syndrome was found to occur concomitantly in more than half of the patients 
with functional hypoglycemia, a consideration of it is included in this study. 
The hyperventilation syndrome, recognized since 1871,° has been further 
delineated in recent years.* * ° 


MATERIAL AND METHODS 


The patients studied represent a group who were referred by their 
physicians for evaluation of possible heart disease or because of bizarre 
episodic symptoms. Whenever a history was obtained suggesting that 
hypoglycemia or hyperventilation was responsible for a part of the patient’s 
complaints, attempts were made to clarify symptoms by reproducing them. 
Often, sighing respiration observed during history taking was the first clue 
to the diagnosis of hyperventilation. In most cases the procedure was as 
follows : 

First, the patient was asked to hyperventilate voluntarily until the symp- 
toms of hyperventilation became quite pronounced. Since Friedman ° has 
established the inability of the hyperventilator to hold his breath longer 
after hyperventilation than before it, the length of time of breath-holding 
immediately after hyperventilation was determined. The patient was then 
asked specifically what symptoms were produced, and how this symptom 
complex compared to that of a spontaneous attack. Symptoms are pro- 


* Received for ietn 3 tember 7, 1954. 
From the Department of ine, Medical College of Aiio, Birmingham, Ala. 
+ Aided dey a grant from a Life Insurance Medical Research Fund. 


tWork done during the tenure of a National Heart aor ndi Traineeship, National 
Institutes of Health, U. S. Public Health Service. 


1031 











1032 W. L. JACK EDWARDS AND W. F. LUMMUS 


duced by hyperventilation in anyone hyperventilated for a sufficient period 
of time. That symptoms are produced is of no importance. Only if the 
symptoms produced were qualitatively identical with those occurring spon- 
taneously was the diagnosis of hyperventilation syndrome made. The di- 
agnosis was judged more on the basis of the quality of the symptoms than 
on their intensity, the latter being subject to variation in the length of time 
hyperventilated and in the reassurance afforded by a physician’s presence. 

If hypoglycemia was suspected from the history, it was induced by 
giving 20 units. of regular insulin intravenously, after excluding organic 
causes of hypoglycemia. If no symptoms were produced, this dose was re- 
peated every 45 minutes to one hour until a definite insulin reaction ap- 
peared. The patient was questioned as above during the progress of the 
reaction. The reaction was terminated by oral carbohydrate; 50% glucose 
for intravenous use was always available for the unusual patient who might 
exhibit insulin sensitivity. Again, the diagnosis of functional hypoglycemia 
was made only if the patient stated that his spontaneous symptoms had been 
reproduced exactly in quality. Insulin was considered to be contraindicated 
in any patient who was severely ill from any cause or who had cerebral or 
coronary arteriosclerosis. 

The lack of correlation between blood sugar level and symptoms of 
hypoglycemia is well demonstrated.” *** We believe that the actual re- 
production of symptoms with insulin, as advocated previously, is a much 
better method of diagnosis than dependence on the blood sugar curve after 
carbohydrate. This method of reproduction and termination of symptoms 
is also of great value in convincing the patient that his complaints are 
not due to serious disease, in demonstrating the physician’s understanding 
of the patient’s often puzzling and terrifying symptoms, and in showing 
the patient a rapid and easy way to relieve his attacks. 

Finally, the history not infrequently suggested the presence of symp- 
toms due to both hypoglycemia and hyperventilation. In most of these 
patients, neither insulin hypoglycemia nor voluntary hyperventilation was 
sufficient alone to reproduce symptoms qualitatively identical with those 
of a spontaneous attack. However, hyperventilation performed following 
insulin was usually successful. 


RESULTS 


Rice,* in studying the hyperventilation syndrome, discovered a one in 
10 incidence in a series of 1,000 ambulatory patients. Although the in- 
cidence of functional hypoglycemia in a large consecutive series of patients 
has not been reported, most authors *?° agree that functional hypoglycemia 
accounts for a large majority of all symptomatic spontaneous hypoglycemia. 
In the 866 consecutive referred ambulatory patients in this study, functional 
hypoglycemia and/or the hyperventilation syndrome were considered to be 
present in 63, or 7.3% of the entire group. Since all of these patients were 
referred, we do not imply that this incidence is indicative of the true incidence 
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in all ambulatory patients. Of these, 16 were thought to have functional 
hypoglycemia alone, 28 had the hyperventilation syndrome alone, and 19 
were believed to have both of these disorders in combination. These 
diagnoses are shown in table 1. 

Of the 866 patients, 556 were males and 310 were females. Adjusting 
for the predominance of males in the entire series, the hyperventilation 


TABLE 1 


Diagnoses of Hyperventilation Syndrome or 
Functional Hypoglycemia in 866 Patients 


Number of % of Total 
Patients Patients 
Functional hypoglycemia alone 16 1.9 
Hyperventilation syndrome alone 28 3.2 
Both hypoglycemia and hyperventilation 19 22 
Total 63 7.3 


syndrome was twice as common in females as in males. Functional hypo- 
glycemia was four times as common in females if the patients with associated 
chronic liver impairment were excluded. 

Symptoms of Hypoglycemia and Hyperventilation Occurring Alone: 
These symptoms are delineated in table 2.__In the analysis below the patient 
complaining of weakness was often determined actually to have lassitude 


TABLE 2 


Spontaneous *ymteme of 16 Patients with Functional Hypoglycemia Alone and 
28 Patients with Hyperventilation Syndrome Alone 


: Hyperventilation Hypoglycemia 
1. Faintness 23 (82 ‘ 12 (75%) 
2. Weakness 8 (29 6 +3548) 
3. Palpitation 12 (45 } 7 (44%) 
4. Air hunger and/or shortness of breath 20 (80 2 (13%) 
5. Chest pain 10 (40%) 1 (6%) 
6. Chest tightness 5 (18 2 (13%) 
7. Numbness and tingling 18 (64 
8. Nervousness and apprehension 4 (22% 3 (18%) 
9. Tremulousness 2 (7%) 4 (25%) 
10. Hunger 2 (13%) 
11. Warmth 2 (13%) 
12. Sweating 2(7 , 6 (38%) 
13. Clumsiness 1 (4 1 (6%) 
14. History of loss of consciousness 4 (14 2 (13%) 
15. Headache 5 eis 2 (13%) 
16. Visual disturbance 3 (11% 1 (6%) 


rather than loss of muscular strength, but both are listed simply as weakness. 
In like manner, the subjective complaints of dizziness, light-headedness, 
mental confusion, faintness and giddiness are grouped and termed “faint- 
ness.” Faintness, generalized weakness and palpitation are major symp- 
toms of both disorders, occurring with approximately equal frequency. Air 
hunger, shortness of breath, chest pain, tightness in the chest, and numbness 
and tingling of the face and extremities were associated with hyperventila- 
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tion; whereas tremulousness, hunger, warmth and sweating were associated 
with hypoglycemia. Several other symptoms occurred with less but ap- 
proximately equal frequency in patients with both disorders, namely, appre- 
hension, clumsiness, loss of consciousness, headache and visual disturbances. 
Although the incidence of the complaint of nervousness and apprehension 
was low, all the patients were considered by the observers to be apprehensive. 
Table 2 serves to illustrate the similarities, as well as the differences, in 
these two disorders, suggesting that after the history alone, it is sometimes 
very difficult to decide which entity is actually responsible for the patient’s 
complaints. 

Symptoms Occurring in Patients with Combined Hypoglycemia and 
Hyperventilation: When a spontaneous attack was not completely repro- 


TABLE 3 


Differentiation of Symptoms in 18 Patients with Both 
Hypoglycemia and Hyperventilation 











Symptoms Added 
Reproduced by | Reproduced Hy- by Hyperventila- 


Symptoms Spontaneous seas 
perventilation tion after Insulin 





Air hunger 
——— 
Chest pain 
Chest tightness 
Clumsiness 
Faintness 
Headache 
Hunger 
Nervousness 
Numbness 
Overbreathing 
Palpitation 
Sweating 
Tremulousness 
Visual disturbances 
Warmth 
Weakness 
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duced by either insulin administration or voluntary hyperventilation alone, 
success was often met by asking the patient to hyperventilate during insulin- 
induced hypoglycemia. In most instances the change from the symptoms 
of insulin hypoglycemia to the exact spontaneous symptoms by the addition 
of hyperventilation represented the marked intensification or the new ap- 
pearance of only one or two symptoms. These data are demonstrated in 
table 3. Four patients, after receiving insulin, began to overbreathe spon- 
taneously and proceeded into a full-blown attack of hyperventilation. It 
is significant that the history of chest pain and chest tightness during a 
spontaneous episodic attack was reproduced only by hyperventilation. Al- 
though air hunger was described by 40% of the patients in this combined 
group, it was reproduced only once after insulin. Obviously, when a patient 
is overbreathing by request, he is not conscious of air hunger. . 
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Anxiety: All of the patients except two were considered to be indi- 
viduals who were unusually sensitive to the tensions and conflict of life 
and reacted to these conflicts with unjustified apprehension. In the ma- 
jority of these patients the anxiety was “free floating” and chronic, with 
more recent transference to fear of heart disease. Of the two exceptions, 
one had a chronic personality disorder manifested by chronic alcoholism, 
and the other had recently had infectious hepatitis. None of these patients 
had functional or organic psychosis. The anxiety state may have had sev- 
eral origins. Probably the most common was acute or chronic situational 
anxiety preceding the development of episodic symptoms. It was suggested, 
however, that in some patients the anxiety occurred well after the onset of 
attacks, and may have been precipitated by the attacks. Fourteen patients, 
or 21% of the entire series, had serious diseases; in these, the symptoms 
of episodic attacks were usually interpreted by the patient as meaning that 
his organic disease was becoming worse. 

Hepatic Disease: The 11 patients with spontaneous hypoglycemia and 
hepatic disease or chronic alcoholism are summarized in table 4. All ex- 


TABLE 4 


Summary of 11 Patients with Hypoglycemia and Chronic 
Alcoholism and Hepatic Disease 


History of chuols alcoholism 11 
History of hypoglycemia after drinking bouts 10 
History of (-o —ipemaaee between meals when not 

drin ing heavily 1 
History of recent a hepatitis 


Palpable or tender liver 

Abnormal cephalin flocculation or bromsulphalein excretion test 
“Hepatic” glucose tolerance test 

Associated hyperventilation syndrome 
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cept the patient with infectious hepatitis had either an anxiety state or a 
marked personality disorder. Actual chronic hepatic functional impairment 
was quite minimal in all of them. Although 10 of the chronic alcoholics 
had hypoglycemia after drinking bouts, as previously reported,”® all 11 
had spontaneous episodes between meals when not drinking heavily. 

It was interesting to note that an abnormal glucose tolerance test of the 
hepatic type was present in three patients as the sole laboratory evidence of 
hepatic dysfunction. 

Related Conditions: Hypoglycemia and hyperventilation lower cerebral 
oxygen uptake and cerebral blood flow, respectively.* Therefore, they 
would be expected to lower the threshold for other disorders reducing cere- 
bral blood flow or cerebral metabolic rate. In this series, two patients had 
carotid sinus syncope definitely associated with episodes of functional hypo- 
glycemia. One had carotid sinus syncope and hypoglycemia, another caro- 
tid sinus syncope and hyperventilation, without demonstrable relationships. 
Two other patients had postural hypotension aggravated by hyperventilation. 

Therapy: The realization by the patient that his symptoms were due 
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to disorders which he could control rather than to some unknown cause, 
serious disease or nervous disorder was of marked therapeutic value, due 
to relief of his anxiety concerning his symptoms. The hyperventilators 
were instructed to hold their breath as long as they could between shallow 
breaths if they felt their attacks coming on. Those with functional hypo- 
glycemia were given a low-carbohydrate, high-protein diet,**** with mid- 
morning and mid-afternoon protein or fat supplements, and were instructed 
to take carbohydrate in the form of carbonated drinks or candy in case of 
a spontaneous attack. For a future attack, the patients with combined hypo- 
glycemia and hyperventilation were asked to try first breath-holding, and, 
if no relief came, then to take carbohydrate. It may be reiterated that the 
relief of the patient’s anxiety regarding his symptoms was of therapeutic 
value. 

Follow-up Reports: Requests for further information regarding prog- 
ress were sent to the physicians referring the patients with functional hypo- 
glycemia. The information received is tabulated in table 5. There was no 


TABLE 5 
Follow-Up Reports on 22 of 35 Patients with Functional Hypoglycemia 
No Further Much 
Symptoms Improved No Change 
Functional hypog peceeycenee. only 10 2 3 
Hypoglycemia and hyperventilation 0 7 1 


significant difference in the sexes regarding tendencies to improve after di- 
agnosis, explanation and therapeutic suggestions. None of the patients 
with both hypoglycemia and hyperventilation became completely asympto- 
matic; the great majority improved. Ten of 15 patients with hypoglycemia 
alone became asymptomatic. The three patients whose symptoms did not 
change had associated liver disease. 

The following case summaries illustrate some of the more common and 
important features of these disorders. 


Case REporTS 


Case 1. A 48 year old white female was seen for the chief complaint of weak 
spells of one year’s duration. About a year previously the patient’s daughter had 
been secretly married, and since that time the patient had been under considerable 
emotional stress. Her spells consisted of extreme nervousness, with tremor of the 
extremities, irritability, hot feeling all over, perspiration and headache. These epi- 
sodes usually occurred in the mid-morning and mid-afternoon. She stated quite defi- 
nitely that she could obtain relief by eating a candy bar, or drinking coffee with much 
sugar in it, or a carbonated beverage. The patient liked soft drinks and sweet foods, 
and frequently nibbled on candy, pies and cakes. She did not like meat and drank 
no milk. Accompanying her weak spells described above were some sensations of 
numbness and tingling in her hands and feet and around the mouth. The patient’s 
husband stated quite definitely that the patient sighed frequently cee the day, 
and much more during one of her attacks. 
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The past history and system review were not contributory. Physical examina- 
tion revealed a rather tense, highly emotional woman in no distress. The remainder 
of the physical examination was within normal limits. 

Voluntary hyperventilation reproduced about three fourths of the patient’s symp- 
tom complex in that numbness and tingling of the extremities, nervousness with tremor 
of the extremities, and slight headache were reproduced. One hour after hyperven- 
tilation the patient was given intravenous regular insulin, which produced extreme 
nervousness, marked tremor of the hands, marked feeling of warmth throughout the 
body associated with perspiration, a more marked headache, and spontaneous over- 
breathing, with subsequent numbness and tingling and exaggeration of all of the 
other symptoms. 


Comment: This patient represents probably the most common type of 
individual with combined hypoglycemia and hyperventilation, that is, an 
individual with situational anxiety. Her spontaneous symptoms were quite 
suggestive of both hyperventilation and hypoglycemia, and were quite read- 
ily distinguished by reproduction of symptoms. This is one of the patients 
in whom intravenous insulin actually induced an attack of spontaneous hy- 
perventilation, although no request to overbreathe had been made at that 
time. 


Case 2. A 39 year old pipe-fitter and farmer was seen with chief complaints of 
episodes of dizziness and faintness for the past 13 years. During the past 12 years 
the patient had had three episodes of sudden loss of consciousness. One occurred 
while in the Army at reveille when dressing left and turning his head suddenly to 
the right. Another occurred in a physician’s office when the patient assumed a posi- 
tion for rectal examination. A third occurred during an argument between two in- 
dividuals who were situated on either side of him, so that in the course of conversa- 
tion he suddenly turned his head from right to left to talk to them. During the past 
year the episodes had become more frequent, and he had begun to have more minor 
episodes of dizziness without loss of consciousness, at the rate of approximately two 
per month. The episodes of dizziness were accompanied by a warm sensation over 
his body with a slight tightness of his skin. They had all occurred from two to three 
hours after meals. On several occasions, when already feeling somewhat dizzy, he 
had suddenly turned his head to one side and become completely unconscious. No 
shortness of breath, air hunger, palpitations, or numbness and tingling of the ex- 
tremities were noted during the episodes of dizziness. 

Past history, system review and family history were noncontributory. Physical 
examination revealed no abnormalities. 

Pressure over the right carotid sinus produced giddiness followed by loss of 
consciousness in exactly the same fashion as he had noted previously. During this 
time the blood pressure rose slightly, from 110/80 to 120/90 mm. of Hg. The pulse 
rate slowed only four beats per minute, from 80 to 76. There was no change in his 
electrocardiogram during loss of consciousness. Pressure on the left carotid sinus 
for a considerably longer period of time produced only slight giddiness. Hyperven- 
tilation alone produced symptoms which he had not experienced previously. Carotid 
sinus pressure immediately after voluntary hyperventilation did not add in any respéct 
to the symptoms of his usual attack. Hypoglycemia induced by 20 units of regular 
insulin intravenously reproduced a dizziness and light-headedness, which is something 
he had noted previously in the early phases of his spontaneous attacks during the past 
year. Pressure over the right carotid sinus while hypoglycemic induced loss of con- 
sciousness instantaneously, whereas pressure of 10 to 30 seconds’ duration was re- 
quired prior to the administration of insulin. 
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Comment: This patient had the central type of carotid sinus syncope, 
that is, that form not associated with changes in the blood pressure and 
pulse rate. It seemed likely that spontaneous hypoglycemia had precipi- 
tated several of his episodes of carotid sinus syncope. 


Case 3. A 46 year old male had been completely well until two months prior to 
being seen, when he developed episodes of weakness, faintness, sweating, awareness 
of his heart action, mental vagueness, nervousness and dim vision. These episodes 
occurred mainly at about 11:00 a.m., following a relatively high-carbohydrate break- 
fast. On at least two occasions he had had similar but more severe episodes two to 
six hours following a rather large alcoholic intake. He had been drinking copiously 
in the evenings for the previous 15 years. He also had a chronic anxiety state which 
in the previous few months had been worsened by his life situation. 

Physical examination revealed no abnormality except for a palpable, nontender 
liver one and one-half fingerbreadths below the right costal margin. 

A glucose tolerance test revealed a fasting blood sugar of 60, with a rise to 182 
in two hours and a subsequent fall in three and one-half hours to 52. Thirty units 
of insulin were administered and his spontaneous episodes were reproduced exactly 
and relieved by oral administration of carbohydrate. 


Comment: This patient illustrates the relationship between anxiety, min- 
imal liver impairment and spontaneous hypoglycemia. The glucose toler- 
ance curve and the palpable liver were the only evidences of hepatic in- 
volvement. A three-month follow-up after he had been on a high-protein, 
low-carbohydrate diet revealed that he had had no further episodes. 


DIscussION 


Hyperventilation in the anxiety state has been described as a habit to 
relieve tension.” The amount of overbreathing is usually closely associ- 
ated with the degree of emotional stress. Although the fact that functional 
hypoglycemia occurs most frequently in patients with anxiety has been 
commented upon by Conn ® and others,’* the mechanism involved is not 
well understood and seems to be more complex than in hyperventilation. 
It may be considered that patients with the anxiety state are endocrine 
hyper-reactors in the same manner as Malmo™ has shown them to be 
cardiorespiratory hyper-reactors. 

The crude regulation of the blood sugar level depends on the rates of 
glycogenolysis in the liver and utilization of sugar in the peripheral tis- 
sues.** *° The finer regulation depends on the hormonal balance, and is 
considerably influenced by the emergency mechanism of epinephrine release. 
When the finer regulatory mechanism is deranged by emotional stress, hypo- 
glycemia may possibly occur in the following manner. The ingestion of a 
high carbohydrate meal, or epinephrine release after an emotional upset, 
stimulates the pancreas to produce insulin indirectly by raising the blood 
glucose level.*® The dietary habit may also be a factor, since the hypo- 
glycemic tail of the blood glucose curve is lower and occurs more rapidly 
after a carbohydrate meal than after protein or fat ingestion.** The capac- 
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ity of the body to respond to a falling blood sugar depends almost entirely 
on hepatic glycogenolysis, which in turn is dependent upon hepatic glycogen 
stores. The glycogen content of the liver may possibly be reduced by 
decreased gluconeogenesis by the mechanism of relative adrenal insufficiency 
which may occur at times in patients with prolonged emotional stress.” 

There is objective evidence concerning the relationship between hypo- 
glycemia and hyperventilation observed in these patients. Kety** has 
shown that the former reduces cerebral oxygen uptake, and that the latter 
reduces cerebral blood flow and increases cerebral vascular resistance. 
Davis and Wallace demonstrated that the slow delta waves in the electro- 
encephalogram appearing during hyperventilation occur more readily with 
lower blood sugar levels.”* Engel et al. showed that there is a close cor- 
relation between the degree of reduction of awareness and the degree of 
slowing of frequency of the electroencephalogram. They also found that 
with high blood sugar levels a subject can hyperventilate for longer periods 
and that tetany, rather than syncope, is more likely to develop. 

Spontaneous hypoglycemia has been described in patients with diffuse 
degenerative liver disease.** Hepatic dysfunction was minimal in the 11 
patients in this series with spontaneous hypoglycemia and hepatic impair- 
ment. Therefore, they were considered to have functional hypoglycemia 
with the added factor of mild hepatic dysfunction, and cannot be compared 
to patients described previously. In three patients an abnormal glucose 
tolerance curve was obtained, with low initial levels and subsequent high 
values, as the sole laboratory evidence of liver impairment. This suggests 
that a deficiency in glycogenolytic function may possibly be the initial or 
only hepatic dysfunction in some patients with early or transient hepatic 
damage. 


SUMMARY 


1. In a series of 866 consecutive referred ambulatory patients, 63 
patients (7.3%) had either functional hypoglycemia or the hyperventila- 
tion syndrome. In 19 both disorders contributed to the patients’ episodic 
symptoms. 

2. An analysis of symptoms revealed the similarities and differences of 
the complaints in both entities. 

3. The reproduction of symptoms by voluntary hyperventilation and/or 
insulin administration is advocated for accurate diagnosis and psychother- 
apeutic effect. 

4. The relationship of anxiety to functional hypoglycemia and the hyper- 
ventilation syndrome is discussed. 
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ARTERIAL INFARCTION OF THE KIDNEY * 


By J. Georce Teptick, M.D., and M. Witu1am Yarrow, M_D., 
Philadelphia, Pennsylvania 


ARTERIAL occlusion of the kidney with infarction is not uncommon but 
its clinical recognition is extremely rare. Hoxie and Coggin* found a 1.4% 
incidence of renal infarction in over 14,000 autopsies. Of the 205 cases, 
in two only was this diagnosis suspected clinically. From our own limited 
experience and reports in the literature, renal infarction can be considered a 
clinical entity, with confirmatory roentgen findings. 

The occlusion of the renal artery or its branches is usually due to emboli 
secondary to cardiac disease. In 143 autopsies with renal infarcts,” 95% 
had cardiac disease. Hoxie and Coggin ' report that 76% of their 205 cases 
found at autopsy had cardiac lesions. Atherosclerosis of the renal vessels 
or aorta was responsible for most of the remaining cases. Bacterial endo- 
carditis with emboli to the renal vessels was found in 33 of these cases. 
Regan and Crabtree,* reviewing the literature, found cardiac or vascular 
disease in 34 of 47 cases of renal arterial occlusion. Trauma to the renal 
area can produce arterial occlusion and infarction.* *** Polycythemia vera 
was responsible in one patient for thrombotic occlusion.® 

Experimental ligation of the renal artery in dogs produces an irreversible 
necrosis of all the renal elements in one and one-half hours. If occluded for 
less than one and one-half hours, the resultant edema and hyperemia are 
reversible.’ 

The diagnosis of arterial occlusion of the kidney can usually be made 
from combined clinical, laboratory and x-ray studies. The onset is sudden, 
with sharp unremitting pain in the upper abdomen or flank. Vomiting is 
apt to occur in about half the cases. Within a few hours the pain settles to 
the flank and persists for from two to four days, with gradually diminishing 
discomfort after this period. The immediate picture can simulate an acute 
abdomen. A rise in temperature occurs within 48 hours of the onset, ac- 
companied by a moderate polymorphonuclear leukocytosis. Albuminuria 
will appear in most cases, and red blood cells appear in the urine in at least 
half the cases. 

The roentgen studies can provide evidence for diagnosis. The intra- 
venous urogram will reveal a nonfunctioning kidney on the affected side. 
The retrograde pyelogram, however, will reveal a normal renal pelvis, 
calyces and ureter. Moreover, the cystoscopist will find little or no urinary 
flow from the affected kidney. To the best of our knowledge, a nonfunction- 

* Received for publication September 29, 1954. 


From the of Radiology, Kensington Hospital, and the Department of 
Medicine, Albert Einstein Medical Center, Northern Division, Philadelphia, Pennsylvania. 
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ing kidney of normal size in conjunction with a normal retrograde pyelogram 
can be considered diagnostic of arterial occlusion of the renal artery. 
Confirmatory x-ray evidence can be obtained by aortography, with 
demonstration of the renal vessels on the normal side and nonfilling of the 
affected vessels. ‘This is shown in one of our cases (figure 3). 
The following two cases are illustrative of the typical clinical, laboratory 
and x-ray findings of renal arterial occlusion. 


Case Reports 


Case 1. A 71 year old man was admitted to Kensington Hospital on February 
3, 1954, with sharp pain over his right flank. The pain had started suddenly about 
three hours before admission and had radiated to the anterior upper and lower 





Fic. 1. Case 1. The right kidney is nonfunctioning on intravenous urography. 
The left kidney is normal. 


abdomen. It had been continuous since the onset and was accompanied by nausea 
and vomiting. The past medical history included rheumatic fever in childhood. No 
other pertinent historical data were obtained. The physical examination disclosed 
an enlarged heart with a systolic apical murmur. The rhythm was irregular, char- 
acteristic of auricular fibrillation. The abdomen was tender throughout, but most 
tender in its midportion. Right flank tenderness was also elicited. A right inguinal 
hernia was noted. The rest of the examination was not abnormal. 

The admission studies showed a temperature of 99° F.; pulse, 82; respirations, 
18. The blood pressure was 128/70 mm. of Hg. The immediate laboratory studies 
revealed albumin in the urine, with white blood cells but no red blood cells. The 
hemoglobin was 12.6 gm., with 9,700 white cells, of which 87% were segmented 
polymorphonuclear leukocytes. The clinical impression on admission was either an 
acute abdomen or right urinary calculus. 

The pain continued unabated, and an intravenous urogram was performed the 
following day. This disclosed a normal left urinary tract but a nonfunctioning right 
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kidney (figure 1). The kidney was not enlarged; it appeared slightly smaller than 
the left kidney. No opaque calculi were seen. A right retrograde pyelogram made 
the following day (figure 2) disclosed no significant abnormalities of the right pelvis 
or calyces. The ureter was kinked near its lower end but was otherwise normal. 
In 10 minutes all the dye had left the urinary tract. At no time did the urologist 
note any urine flow from the right ureteral orifice. The roentgen conclusion was that 
the right urinary tract was essentially normal by retrograde studies. On February 4, 
the third day after admission, the temperature rose to 101.2° F. and the white count 
rose to 13,700. At this time the patient’s pain began to abate, and by February 6 





Fic. 2. Case 1. The right urinary tract is normal by retrograde pyelography. 


the pain was practically entirely gone and the temperature began to return to normal. 
The urinalysis showed continual small amounts of albumin, but no red blood cells 
were noted until February 17, two weeks after the onset of the pain. All the blood 
urea nitrogen studies were normal. 

Intravenous urography was repeated on February 6 and 17 and on March 13. 
In all the studies the right kidney remained functionless. 

Since the clinical course and roentgen studies indicated a diagnosis of occlusion 
of the right renal artery, an aortogram was made on March 13. This was done as 
an out-patient procedure, with rapid injection of 50 c.c. of 70% of Urokon into the 
right antecubital vein through a 16 gauge needle. A film at 12 seconds revealed 
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good filling of the aorta and left renal vessels. No right renal vessels were opacified 
(figure 3), confirming the diagnosis of occlusion of the right renal artery. 

Case 2. A 47 year old white male was admitted to the Albert Einstein Medical 
Center, Northern Division, on January 27, 1954, because of right-sided abdominal 
pain radiating into the scrotum. 

The patient had been a known cardiac since an episode of rheumatic fever at the 
age of 12. He had been on digitalis for many years, with occasional episodes of 
digitalis intoxication manifested by nausea, vomiting and “yellow vision.” The last 
episode had occurred in August, 1953. The patient had never been decompensated, 
but had had auricular fibrillation for about 20 years. There was no history of other 
severe illnesses or operations. He had had a neurologic episode about three years 
previously, suggesting a small cerebral thrombosis. 





Fic. 3. Case 1. Aortography by intravenous technic made six weeks after onset. 
The aorta and left renal vessels are clearly outlined. No renal vessels are opacified on 
the right side. 


Pain had awakened him from sleep at 5:30 a.m. on the day of admission. He 
described the pain as severe and almost constant. He had had some nausea and 
vomiting following the onset of the pain. His blood pressure on admission was found 
to be 140/90 mm. of Hg, with an irregular pulse of 90 and a temperature of 98° F. 

The physical findings consisted of a large heart with the irregular rhythm of 
fibrillation and grade 4 diastolic and systolic murmurs at the apex. No thrills were 
palpated. The lungs were otherwise clear. There was definite tenderness to deep 
pressure over McBurney’s point, and tenderness over the right kidney. The ab- 
domen was otherwise normal. 

An admission urinalysis showed occasional white cells, 1 plus acetone, and no 
red blood cells or casts. White blood cell count on admission revealed 13,000 leu- 
kocytes, with 90% polymorphonuclear leukocytes, 5% lymphocytes and 4 monocytes. 
During the patient’s stay at the hospital the leukocyte count varied from 20,300 to 
9,400, with a high percentage of polymorphonuclear leukocytes. ‘The hemoglobin 
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ranged between 10.2 and 11.3 gm. He received 1,000 c.c. of whole blood during his 
stay. 

An intravenous urogram performed on admission (figure 4) revealed a normal 
left urinary tract with a nonfunctioning right kidney which was not apparently en- 
larged. A retrograde pyelogram the following day outlined the entire right urinary 
tract and revealed no evidence of alteration of the contour of the pelvis, calyces or 
ureter (figure 5). A catheter was left in the right ureter for eight hours, but at no 
time was any drainage obtained. The lack of urine from the right kidney was also 
noted during cystoscopy. A few days after admission the patient began having some 





Fic. 4. Case 2. The intravenous urogram reveals a normal left urinary tract. 
The right kidney failed to excrete any dye. 


urinary retention and had to be catheterized on several occasions. His temperature, 
which was 98° F. on admission, rose in 48 hours to 101.8° F., and the urine began 
to show 3 to 4 plus albumin, with many white and red cells. Blood chemistry con- 
tinued to remain normal. Five blood cultures performed during hospitalization were 
negative. 

After the rise in temperature, Achromycin therapy was started and the tempera- 
ture subsided in two days. At this time the pain began diminishing and was practi- 
cally gone four days after admission. Two subsequent urograms revealed a non- 
functioning right kidney. The electrocardiogram disclosed auricular fibrillation, with 
left ventricular strain and hypertrophy. The patient was discharged 15 days after 
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admission, completely free of symptoms and afebrile. He returned to work in about 
10 days. Some time later he developed two episodes of chills and fever which re- 
sponded to Achromycin. Early in April he began having severe angina-like pains 
which responded to nitroglycerin. Later he developed petechial hemorrhages on his 
shoulders. He was admitted to Kensington Hospital, where he died suddenly on 
April 24, 1954. No autopsy was obtained. 





Fic. 5. Case 2. The right urinary tract appears perfectly normal on retrograde pyelogram. 


DISCUSSION 


Although autopsy studies ** indicate that renal artery occlusion with 
infarction is not uncommon, fewer than 100 clinical cases have appeared 
in the literature to date. The overwhelming majority of these were not 
diagnosed before surgery or autopsy. 

Embolic occlusion is the most common basis for the infarction. Both 
of our patients had auricular fibrillation, and embolic phenomena were there- 
fore not unexpected. Of the 50 cases collected from the literature by Regan 
and Crabtree, 13 had auricular fibrillation and 21 had other conditions which 
might have been associated with emboli. Injury to the renal vessels ac- 
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counted for three of their cases. In only seven patients was the source of 
the occlusion unknown. The presence of cardiac disease is therefore a 
strong predisposing factor. 

The collected reports and our own studies indicate that the clinical pic- 
ture is quite similar in most cases. The onset is sudden and acute, with 
pain in the upper abdomen and flank, usually unremitting for a few days. 
Some shock may accompany the onset, and an acute abdomen may be sus- 
pected. Nausea and vomiting can occur. The pain generally settles into 
the affected flank within a few hours of the onset and will generally remain 
quite severe for from two to four days. An elevation of temperature gen- 
erally occurs 36 to 48 hours after the onset, probably related to the begin- 
ning of renal necrosis. A well defined leukocytosis generally accompanies 
the fever. Within a few days the temperature and white count return to 
more nearly normal levels, and the patient shows great clinical improvement. 

In most cases albumin is found in the urine; about half the cases will 
show red blood cells.* 

The roentgen diagnosis can be established by a combination of intra- 
venous and retrograde pyelography. In the classic case there will be a 
nonfunctioning kidney on the affected side. However, retrograde pyelog- 
raphy will reveal no abnormalities on this side. The urologist will observe 
little or no flow of urine from the affected kidney. Unfortunately, in most 
of the reported cases complete roentgen studies were not carried out. How- 
ever, numerous case reports with retrograde studies confirm these roentgen 
criteria.” 8, 9, 10, 11, 12, 18, 14, 15, 17, 18, 19, 21, 22, 23, 30 An abnormal retrograde pyel- 
ogram might be found if there have been previous small infarctions which 
have distorted the calyceal outlines.”* 

Nonfilling of the affected renal vessels on aortography was demon- 
strated in our first case (figure 3). In only one previously reported case 
was aortography done to confirm the diagnosis.** 

Usually, after renal infarction no significant return of kidney function 
will be observed, even after a considerable time lapse. Recovery has, how- 
ever, been observed in a few cases, usually within a few months.* ** ** *% *% %° 
In these cases, undoubtedly only a smaller renal arterial branch was occluded. 

The above description and discussion apply only to the classic case, 
where a sterile, large, unilateral arterial infarction has occurred. Though 
this is by far the most common clinical syndrome, variations can occur if 
small arterial branches are occluded, or if occlusion is bilateral. 

If bilateral occlusion occurs the clinical picture will be more shocklike 
in onset; the pain will be abdominal and in both flanks; anuria, distention 
and a uremic death will follow.” *** A similar fatal course ensues from 
a unilateral infarct where the other kidney has poor or absent function. 
In the reported cases of this type, usually an old infarct has functionally 
destroyed the other kidney.* 

When the occlusion involves only a smaller branch artery the pain is 
apt to be less severe. Kidney function might not be entirely lost. The 
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pyelogram might then show a localized calyceal irregularity.* ** Total loss 
of kidney function can occur, however, even with occlusion of a branch 
artery; recovery of function is more likely to occur. 

The clinical picture of traumatic infarction is similar to the classic de- 
scription above. The history of trauma to the renal area should aid in 
diagnosis. Relatively few cases of this type have been reported.**”** 
Lynch and Large,” in proved traumatic kidney infarcts, found no arterial 
thrombus and postulated a prolonged vasospasm from the trauma. 

What is the fate of the infarcted kidney? Since the involvement is 
usually massive, the kidney becomes functionally dead. Although in many 
instances surgical removal was performed, this is not necessary if the em- 
bolus is not septic. The patient recovers fairly rapidly from the insult, 
and a normal remaining kidney will carry the physiologic load. It has 
been shown that the “dead” kidney, with necrosis of its elements, under- 
goes gradual fibrous contraction and shrinkage.******* On retrograde 
pyelography this shrunken renal mass would give the picture of a hypo- 
plastic kidney, or would be considered the kidney of chronic atrophic py- 
elonephritis. When smaller infarcts have healed, with return of renal func- 
tion, localized calyceal irregularities might be seen radiographically which 
could simulate parenchymal cysts. Actually, small infarcts can undergo 
cystic degeneration.* 

Can hypertension result from unilateral renal arterial infarction? The 
answer is in the affirmative, but apparently in only a minority of cases. 
Ben-Asher,’* Fishberg,** and Malisoff and Macht ** have encountered this 
Goldblatt phenomenon, which was dramatically cured by removal of the 
affected kidney. Meeter and Schwartz® believe that any infarcted kidney 
should be removed to obviate later hypertension. Kaiser and Ross ** con- 
sider any hypertension occurring after unilateral infarction as probably 
temporary. 

VeENous OccLusION 

Infarction of renal tissue from venous occlusion is quite a different story 
from arterial infarction. Experimental renal vein ligation” leads to a 
rapid engorgement and swelling of the kidney. It increases to almost 
three times normal size and doubles in weight. The kidney becomes purple, 
and small hemorrhages appear throughout the cortex and tubules. All the 
renal epithelium undergoes necrosis, followed by a gradual atrophy of all 
renal tissue. Function is lost almost immediately; the swollen kidney con- 
tracts to its original size in two to three weeks. Eventually the atrophic 
contraction and fibrosis produce a kidney that is a mere fraction of itself. 

The venous occlusion is usually due to thrombophlebitis of the renal 
vein.” It is not uncommon in infants with a history of previous enteritis 
or ileocolitis. In adults there is frequently a story of thrombophlebitis of 
vessels in the abdomen, pelvis or lower extremities. The renal pedicle can 
also become inflamed from perirenal suppuration, from rupture of renal 
abscess or from pyelonephritis.” 
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The onset is sudden, with chills, fever and loin pain. The affected 
kidney becomes grossly swollen and can be palpated as a tender mass, gen- 
erally movable. A well marked leukocytosis accompanies the septic onset. 
The urine will contain red blood cells; there might even be gross hema- 
turia. Intravenous urography will reveal a nonfunctioning kidney. No 
urine is seen coming from the affected side; lavage might return some clots. 
The retrograde, if done early, will reveal a distorted and smaller renal pelvis 
(from the parenchymal swelling). A later retrograde will reveal just about 
complete occlusion of the pelvis. The clinical course is progressively septic. 
Since the involvement is usually unilateral, the treatment is immediate ne- 
phrectomy. Collected case reports * indicate that 12 patients with unilateral 
venous occlusion survived after early nephrectomy. Four bilateral cases 
proved fatal. In most instances the correct diagnosis is not made pre- 
operatively. The first reported correct preoperative diagnosis was in 1942.” 


OTHER DIFFERENTIAL DIAGNOSES 


During the acute phase of arterial occlusion the clinical picture can 
simulate any acute renal colic as seen in renal calculi, tumor, clot, etc. 
The intravenous urogram adds little, revealing a nonfunctioning kidney, 
usually of normal size. The normal retrograde pyelogram and the absence 
of urine flow on the affected side serve to distinguish arterial occlusion 
from other forms of renal pathology. Moreover, the presence of a cardiac 
history should alert the clinician to the possibility of arterial occlusion after 
the onset of an acute renal episode. 

The differential points between acute arterial and venous occlusion of 
the kidney are listed in table 1. 

The roentgen appearance of a kidney, months after an undiagnosed 
acute arterial occlusion, can be easily misinterpreted. The shrunken non- 
functioning kidney with atrophied pelvis and calyces will be diagnosed as 











TABLE 1 
Arterial ; Venous 
Onset Sudden, with abdominal and | Sudden, with abdominal and flank pain 
flank pain 
Previous medical | Cardiac disease; arrhythmias | Immediately preceding septic condition, 
istory common as phlebitis, abdominal inflammatory 
condition, pneumonitis, _ ileocolitis 
. (children and infants) 
Urine Albuminuria and hematuria Albuminuria and hematuria 
Abdomen Tender flank . Kidney tender and enlarged 
Renal function Loss of function Loss of function 
urogram) 
Retrograde pyelo- | Normal Pelvis deformed, incompletely filled, 
gram or nonfilled 
Course Improvement 2 to 5 days after | Progressively septic and downhill 
onset 
Treatment Conservative, unless septic in- | Nephrectomy necessary and urgent 
farct (rare) 
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chronic atrophic pyelonephritis. Cystic degeneration of an infarcted area, 

with distortion of the affected calyx, might readily simulate a renal tumor or 

cyst. This appearance might also be seen on an intravenous pyelogram if 

there has been sufficient recovery of function after a smaller branch arterial 

occlusion. 
CoNCLUSIONS 


1. Arterial occlusion of a kidney is a clinical entity and is not un- 
common. It usually occurs in a cardiac patient, especially one with auricu- 
lar fibrillation. It can also result from trauma. 

The clinical picture is uniform in most cases. The onset is sudden, with 
abdominal and flank pain, severe and unremitting for from two to four days. 
Hematuria is present in about one-half the cases; albuminuria is generally 
found. Fever and leukocytosis occur within 48 hours. All the symptoms 
and findings gradually disappear in unilateral infarction. 

3. The affected kidney loses its function and is not filled on intravenous 
pyelography. Retrograde pyelogram reveals a normal urinary tract, even 
though little or no urine is observed coming from the affected side. In 
most cases, renal function never returns. 

4. Aortography can confirm the nonfilling of the affected renal vessels. 

5. Since the occlusion is ordinarily not due to septic emboli, a sterile 
autonephrectomy results, with gradual shrinkage and atrophy of the renal 
elements. 

6. Surgery is therefore not usually indicated; if hypertension ensues, 
nephrectomy will prove curative. 

7. Infarction from occlusion of the renal vein must be distinguished 
from the arterial type. Venous thrombosis is usually secondary to sepsis, 
thrombophlebitis and enterocolic infections, the latter especially in infants 
and children. The onset is acute, with pain in the flank, fever, sepsis and 
hematuria. The kidney is greatly swollen and tender. As in arterial in- 
farction, the kidney is nonfunctioning, but a retrograde pyelogram will show 
a narrowed to completely occluded renal pelvis. Unless nephrectomy is 
performed a septic death may follow. 

8. Our two cases of arterial renal occlusion conform strikingly to the 
clinical picture described above. Both had auricular fibrillation; both had 
identical onset and symptoms; both developed fever and leukocytosis; both 
showed a nonfunctioning kidney by intra urography. In both, the retro- 
grade pyelogram was completely normal. Both patients recovered with- 
out surgery. Hematuria was seen in only one; aortography in one patient 
demonstrated the vascular occlusion. 


SUMMARY 


1. Two cases of arterial occlusion of the kidney are presented. 
2. Unilateral arterial occlusion of the kidney is a fairly definite clinical 
entity, with uniform symptoms, course, and laboratory and- x-ray findings. 
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3. Venous infarction is a much more serious affair, and requires ne- 


phrectomy. 
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ALKAPTONURIA: REPORT OF 12 CASES * 


By Witu1am J. Martin, M.D., Laurentius O. UNDERDAHL, M.D., 
Don R. Martuieson, M.D., and Davin G. Pucu, M.D., 
Rochester, Minnesota 


From 1927 to 1953, inclusive, a period of 26 years, the diagnosis of 
alkaptonuria was made in only 12 cases at the Mayo Clinic. Moreover, 
the medical literature of the last 370 years contains only about 200 reports 
of cases. Three of the Mayo Clinic cases were reported in 1952.1 Prepa- 
ration of this previous report prompted us to a more thorough investigation. 

Following are brief reports of the relevant data in the 12 cases. 


CasE REporTS 


Case 1. Alkaptonuria was first recognized at the clinic in August, 1927. The 
patient was a white girl, 10% years of age, whose chief complaint was of asthma. 
Alkaptonuria was detected on routine urinalysis. There was no evidence of 
ochronosis. 

Case 2. Alkaptonuria was next diagnosed in July, 1935, by examination of the 
urine of a white woman, aged 43 years, who had Addison’s disease. Pigmentation 
was that of Addison’s disease and not that of ochronosis. The patient’s complaints 
were partly of loss of strength and weight. She described, also, attacks of chills, 
fever, abdominal pain and vomiting; these were interpreted to be “crises” of adreno- 
cortical failure. On four occasions the patient’s urine caused slight, and on two 
occasions strong, reduction of Benedict’s solution. Nevertheless, the concentration 
of blood sugar, with the patient fasting, was 74 mg. per 100 ml. of blood. The urine 
became “dark on standing,” and alkaptonuria was reported. Ochronosis was not 
evident. 

Case 3. A white man, 54 years old, was examined at the clinic in June, 1938, 
because of a prevailingly lumbosacral backache which had been recurrent for 30 
years. Early in the morning the backache was associated with stiffness. Twelve 
years before the date of the man’s examination he had passed several kidney stones. 
Ten years before his visit to the clinic, in the course of an examination for insurance, 
his urine had reduced Benedict’s solution. The insurance company had notified him, 
however, that he did not have diabetes, but alkaptonuria. He volunteered the in- 
formation that his mother, who had died at 92 years of age, also had had alkap- 
tonuria and “some pigmentation.” He had observed dark green pigmentation of the 
skin about his armpits. Urine stains on his underclothes were dark brown. 

There was bluish pigmentation of the ear cartilages, the sclerae, the axillae and 
around the areolae of the nipples. The cartilages of the ears also were thickened. 
Motion of the spinal column was so markedly limited that initially the patient was 
thought to have rheumatoid spondylitis. The prostate gland was nodular. The urine 
teduced Benedict’s solution slightly and alkaptonuria was reported. A _ glucose 
tolerance test gave normal results. Roentgenographic examination gave evidence 


* Received for publication September 20, 1954. 

From the Sections of Medicine, Clinical Pathology and Roentgenology of the Mayo 
Clinic and Mayo Foundation, Rochester, Minnesota. (The Mayo Foundation is a part of 
the Graduate School of the University of Minnesota.) 
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of marked hypertrophic changes of the lumbar portion of the spinal column, con- 
siderable narrowing of the joint spaces and calcification * of the intervertebral discs. 
On biopsy of pigmented areas of the skin (right nipple and left axilla) changes com- 
patible with the presence of ochronosis were found. 

In November, 1953, the patient sent to us several black renal stones. Sub- 
sequently these were ground to a powder and a Fishberg test for homogentisic acid 
was performed after addition of normal urine. The test gave a negative result, 
apparently because the homogentisic acid had been converted into a colored compound 
which was not an active reducing agent. 

Case 4. A white woman, 27 years old, visited the clinic in October, 1941, be- 
cause of infertility. “Glycosuria” was noted on routine urinalysis; this prompted 
investigation for alkaptonuria, which was demonstrated. Fermentation tests on the 
urine gave negative results. There was no evidence of ochronosis. The value for 
blood sugar, with the patient fasting, was within normal limits. 

In January, 1954, the patient wrote that pigmentation had not developed in the 
sclerae, ears or tendons. She added that, in her childhood, difficulty in laundering 
her underclothes had been encountered. The patient herself noted that perspiration 
stained clothing about her armpits, and that the cleaning of garments so stained was 
not entirely successful. For the five years preceding January, 1954, the patient had 
been greatly troubled with pain in the back. There were no siblings, and she knew 
of no alkaptonuria among her relatives; her children were adopted by her. 

Urine examined in January, 1954, gave a positive Fishberg test. Roentgeno- 
grams of the thoracic and lumbar portions of the spinal column, made in 1949, gave 
no evidence of ochronotic spondylitis. 

Case 5. A white man, 21 years of age, came to the clinic in August, 1943, be- 
cause of dull aching in the lumbar region of five years’ duration. Although constant, 
the aching became worse on walking, bending or lifting. A diagnosis of ochronosis, 
made in the Navy seven months before he came to the clinic, had resulted in a medical 
discharge. Four years before he came to the clinic he had been told, on the basis 
of “some peculiar color to the urine when the sugar test was done,” that he had 
diabetes. The patient volunteered the information that his mother had alkaptonuria, 
and she also had once been considered diabetic. His sister had “funny urine” also, 
he said. 

There was blackish discoloration of the cartilages of the patient’s ears. On 
physical examination of the back nothing noteworthy was found. Roentgenographic 
examination of the spinal column also gave a negative result except for disclosure 
of an anomaly of the lumbosacral joint. A pigmented substance was demonstrated 
in the urine. The concentration of the blood sugar, with the patient fasting, was 
within normal limits. In October, 1953, the patient’s home physician wrote that 
progressive pigmentation had occurred in the cartilages of the ears and nose. De- 
posits of pigment also had appeared in the whites of the eyes. Stains on the clothing 
under the armpits were described as dark blue; urine stains of the underwear were 
dark brown. The patient had undergone spinal fusion in 1946 but his backache had 
persisted. In 1948 the operation was done again, but without relief. 

Urine sent to us in November, 1953, gave a positive Fishberg test for homo- 
gentisic acid. 

Case 6. In the fall of 1925 a white man had begun to have “kinks” in his lumbar 
region every two to three months; these would last three to seven days and, in March, 
1926, he had gone to a physician because of them. This physician and another one 
had suspected diabetes because the patient’s urine reduced Benedict’s solution. A 


*There is increased density of the intervertebral discs which has the roentgenologic 
characteristics of calcification. For the purposes of this discussion, these abnormalities 
will be referred to as “calcified intervertebral discs,” although obviously there has been no 
pathologic or chemical proof in these cases that calcium is present. 
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third physician had allowed a sample of the patient’s urine to stand overnight; it had 
turned black and he had made a diagnosis of alkaptonuria. 

In the fall of 1926 the patient had ceased to have back pain but motion of his 
back gradually had become limited. In the fall of 1937 cystoscopy had been per- 
formed for acute dysuria; a black stone had been removed from the bladder. For 
some time he had noted that the underwear in his armpits was stained black by per- 
spiration. Occasionally his underclothes were similarly stained by urine. 





Fic. 1. Case 6. Extreme degeneration and calcification of intervertebral discs without 
the degree of hypertrophic change that might be expected. Some of the vertebral bodies 
have undergone partial fusion. 


When the patient was examined at the clinic in June, 1946, he was 64 years of 
age. Dark blue nodulation of the auricles and cartilaginous portions of the ear 
canals was noted. The normal lumbar lordosis was absent and movements of the 
back were limited. The shoulders lacked 15 degrees of the normal elevation of 180 
degrees. There were small, dark brown spots on each side of the limbus, more 
pronounced in the left eye than in the right. In the right eye there was a dark brown 
opacity in the vitreous as well as a gray plaque in the right optic disc; these were 
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presumed to represent ochronosis. The urine gave a positive test for alkaptonuria 
and it slightly reduced Benedict’s solution. The concentration of blood sugar, with 
the patient fasting, was within normal limits. 

Still with the admission of June, 1946, in mind, roentgenograms of the spinal 
column (figure 1) gave evidence of extensive narrowing and calcification of the 
intervertebral discs. Hypertrophic changes in the spinal column were not so great 
as would be expected in view of the degree of degeneration of the intervertebral 
discs. Roentgenograms of the knees gave evidence of hypertrophic changes, nar- 
rowing of the joint space and moderate osteochondromatosis. Calcification was noted 
also in the cartilage of the symphysis pubis. Roentgenograms of the shoulders 
(figure 2) showed that the joint spaces were extremely narrowed and that marked 
hypertrophic changes had taken place. This, of course, is unusual, since primary 
osteoarthritis does not occur in the shoulders. The patient returned in 1949 because 





Fic. 2. Case 6. The shoulder joint space is narrowed and there are extensive hyper- 
trophic changes. Since the shoulder is not a weight-bearing joint, osteoarthritic changes 
there are unusual and should stimulate search for their cause when they are seen. 


of aching in the hips, which was most distressful at night. Limbering-up exercises 
and application of heat decreased the distress. His shoulders were found to lack 
90 degrees of the normal elevation. Motion of the hips was satisfactory except that 
rotation was decreased; movement of his neck was limited, grade 2. The urine con- 
tained homogentisic acid. 

Roentgenograms taken April 18, 1949, showed that the intervertebral discs were 
more extensively degenerated than in 1946 and, in the lower thoracic and the lumbar 
region, fusion of the anterior aspects of some of the vertebral bodies had taken place. 

The patient returned to the clinic in April, 1952, at which time the knuckles and 
axillae were faintly pigmented. The patient stated that since about 1920 the laundry 
workers had complained that they had been unable to remove dark brown spots in 
those parts of his clothes which had been in contact with his armpits and groins. 
Homogentisic acid again was found in the urine. 

Case 7. A white housewife, 50 years of age, was admitted to the clinic in De- 
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cember, 1947, with a chief complaint of back pain of eight years’ duration. The 
entire back was stiff and painful, especially in the early morning, but it “loosened 
up” later in the day. This distress could be relieved somewhat by application of heat. 

The mucous membranes of the mouth were tinged yellow. Chest expansion was 
limited to 1 inch. The nail beds appeared slightly blue. All motions of the back 
were so limited that an initial diagnosis of rheumatoid spondylitis was made. 

The urine gave an atypical reaction with Benedict’s solution. Homogentisic 
acid was suspected and its presence in the urine was confirmed by the Fishberg test. 
A glucose tolerance test gave a normal result. 





Fic. 3. Case 8. In the anteroposterior (a) and lateral (b) views of the spinal column, 
degeneration and calcification of the intervertebral discs are conspicuous, and this, along 
with the development of only moderate hypertrophic. changes, is the characteristic appearance 
of ochronotic arthritis in the spinal column. 


Roentgenographic examination revealed extreme degeneration and calcification 
of the lumbar discs and moderate hypertrophic changes in the lumbar portion of the 
spinal column. There was some calcification of the lumbar vertebral ligaments. In 
the thoracic region, degeneration of the discs was not so conspicuous, and hyper- 
trophic changes also were only moderate. 

Case 8. A white woman, 51 years of age, visited the clinic in April, 1949, with 
a principal complaint that she had had backache off and on for 20 years. In addi- 
tion, stiffness of the back had been gradually increasing. Pain in the right knee on 
weight bearing had been increasing for the last two years; the right knee also had 
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seemed to be gradually becoming stiff over that period. Alkaptonuria had been 
recognized at least 14 years before. 

The cartilages of the ears bore a grayish discoloration. Motion of the spinal 
column was markedly limited. Roentgenographic examination (figures 3a and b) 
gave evidence of degeneration and calcification of the intervertebral discs in the lower 
thoracic and the lumbar regions, but of only moderate hypertrophic changes. Roent- 
genograms of the knees showed that slight hypertrophic changes had taken place, . 
together with calcification of the articular cartilage of the right knee. Two loose 
cartilaginous bodies lay posteriorly in the left knee. Joint space of the left shoulder 
was extremely narrow, and hypertrophic changes had taken place. Urinalysis re- 
vealed “glycosuria,” and a Fishberg test confirmed the presence of homogentisic 





Fic. 4. Case 9. Grayish blue discoloration and nodulation of the ear. (Figure 4 
appeared as figure 1 in Martin, W. J., Underdahl, L. O., and Mathieson, D. R.: Alkap- 
tonuria: report of 3 cases, Proc. Staff Meet., Mayo Clin. 27: 197 (May 7) 1952. Used 
here by permission. ) 


acid. The concentration of blood sugar, with the patient fasting, was within normal 
limits. 

Case 9.* A white farmer, 29 years of age, came to the clinic in 1949 because 
of what he thought to be diabetes. When he was 11 years of age he had been ex- 
amined for insurance and had been told that his urine contained sugar. Subsequently, 
results of several urinalyses had been negative for sugar and he had been granted 
insurance. A month before his admission at the clinic, following examination of the 
urine, he had been told that he was diabetic. His mother had told him that, as a 
baby, his diapers had been stained with a pigment she had been unable to remove. 
He had noted, moreover, that urinary stains on his underclothing were dark brown. 

Positive physical findings included immediately obvious bluish discoloration and 
stony nodules of the ears (figure 4). Also, characteristic pigmented spots were seen 
on the sclera of the right eye, medial to the cornea. 


* Previously reported.2 
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The only abnormality found on urinalysis was an atypical reaction with Benedict’s 
solution. The presence of homogentisic acid was confirmed by the Fishberg test. 
The concentration of blood sugar, with the patient fasting, was within normal limits, 
A fermentation test for dextrose in the urine gave a negative result. Roentgenograms 
of the thoracic and lumbar portions of the spinal column gave no evidence of degen- 
eration of the intervertebral discs or of other abnormality. 

Case 10.* A white man, 53 years of age, foreman in a steel mill, came to the 
clinic in April, 1951, complaining of rheumatism of 20 years’ duration. Initially, he 
had noticed soreness and stiffness low in his back, especially after resting, which could 
be partially relieved by “limbering up.” About five years before his visit to the clinic 
he had noted similar symptoms relative to the right hip and thigh, but these gradually 
had disappeared. The left knee had become painful with use and had been prone 
to “catch” in the four years before his examination. Similar, although less severe, 
symptoms referable to the right knee had been noted. Two months before the patient's 
admission, pain had developed in the left shoulder, associated with lessened ability 
to abduct the arm. 

About 1928 the patient learned that his urine contained what he thought to be 
sugar. In 1939 a physician “added something to the urine and it turned black.” 





Fic. 5. Case 10. Symmetric accumulations of pigment in the sclerae midway between 
the margins of the corneas.and canthi. (Figure 5 appeared as figure 2 in Martin, W. J., 
Underdahl, L. O., and Mathieson, D. R.: Alkaptonuria: report of 3 cases, Proc. Staff Meet., 
Mayo Clin. 27: 198 (May 7) 1952. Used here by permission.) 


On physical examination, bluish discoloration and nodules of the ears were 
discovered. There were brown spots on the sclerae (figure 5). The prostate gland 
felt irregular and hard. The patient could extend the legs only partly. Abduction 
and rotation of the left shoulder were limited. The lumbar curve was lost, and 
movements of the spinal column were limited in all directions. 

Laboratory data included results of urinalysis, the only noteworthy features of 
which were an atypical reaction for sugar with Benedict’s solution and a positive 
Fishberg test for homogentisic acid. The concentration of blood sugar, with the 
patient fasting, was within normal limits. Roentgenograms of the entire spinal 
column revealed the presence of characteristic calcification of degenerated interverte- 
bral discs and moderate osteophytic lipping of the vertebral bodies. Hypertrophic 
changes and narrowing of the joint spaces had taken place in both knees, and there 
were osseous bodies in the knee joints. There were narrowing of the left shoulder 
joint and slight tendinous calcification near the greater tubercle. Prostatic calculi 
were present. 

Case 11.* A white housewife, 39 years of age, visited the clinic in August, 
1950, with a chief complaint of “arthritis.” Seven months before her visit to the 
clinic her left knee suddenly had become inflamed. Simultaneously, general malaise 


* Previously reported.2 
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and a temperature of 99° to 101° F. had developed. Three days later the right knee 
had become similarly involved. The ankles then had become inflamed. The con- 
dition of the joints had subsided in two weeks but the fever had continued for another 
week. The sedimentation rate was said to have been elevated during the acute 
process. Three months before we saw the patient her left knee again had been 
acutely inflamed for about a week. The erythrocyte sedimentation rate was said to 
have been normal at that time. 

Also, for 20 years the patient had had recurrent diarrhea. Once or twice a 
month she would pass four to 12 watery stools daily for 48 to 72 hours. She had had 
such a spell at the onset of her arthritis. 

The patient stated that as long as she could remember urinary stains on her under- 
clothing had been dark brown. She recalled her mother telling about difficulties 
encountered in trying to rid the patient’s diapers of dark brown stains. She further 
described similar staining of clothing about her axillae whenever she perspired ex- 
cessively. 

Physical examination, including that of the joints, gave entirely negative results. 

The presence of homogentisic acid in the urine was confirmed by Fishberg’s test. 
The concentration of blood sugar, with the patient fasting, was within normal limits. 
Roentgenographic study of the colon after expulsion of a barium enema revealed 
evidence of minimal changes suggestive of chronic ulcerative colitis in the region 
of the hepatic flexure and in the right portion of the transverse colon. Roentgeno- 
graphic examination of the entire spinal column gave no evidence of changes char- 
acteristic of ochronotic spondylitis. Roentgenograms of the right knee and left foot 
and ankle were negative. A piece of brownish black cerumen failed to give a positive 
Fishberg test, ostensibly because the homogentisic acid had been converted into a 
colored compound which was not an active reducing agent. 


Comment: We believe that the inflammation of the joints in case 11 was 
an accompaniment of the possible chronic ulcerative colitis, not of the alkap- 
tonuria. 


Case 12. A white service-station operator, 36 years of age, was examined at 
the clinic in August, 1953. His examination was well under way when it was realized 
that he was the brother of the patient of case 5. His chief complaint, that he had had 
pain low in the back for several years, was similar to that of his brother. This pain 
had been constant, and had been aggravated by coughing and sneezing. The man had 
been told in 1941, as a result of an examination made for his draft board, that he had 
glycosuria. However, the value for blood sugar at that time was said to have been 
normal. Oddly enough, about that time he had lost approximately 30 pounds (13.6 
kg.) in spite of his excellent appetite. He also recalled that, about 1941, he had had 
rather marked polydipsia and polyuria, but he did not recall having had any backache 
then. Although he was aware that his brother had been given the diagnosis of 
ochronosis at the clinic and elsewhere, the patient never considered the possibility 
that he too might be suffering from the condition. He gave a history of dark brown 
spotting of his underwear and trousers. 

The characteristic grayish blue discoloration and thickening of the cartilage of 
the ears were present. The Fishberg test was positive for homogentisic acid in the 
urine. The value for blood sugar, with the patient fasting, was within normal limits. 
Roentgenographic examination of the spinal column gave evidence of calcification of 
the last thoracic disc and of hypertrophic changes in excess of those expected in a 
patient of the given age. 

The patient’s home physician wrote that a sister probably also had alkaptonuria. 
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DISCUSSION 


About 200 cases of alkaptonuria and about 100 cases of ochronosis have 
been reported.* 

The term “alkaptonuria” refers to a condition in which the urine darkens 
on standing or on addition of alkali. The substances in the urine respon- 
sible for this change are referred to as “alkapton bodies.” Of these, homo- 
gentisic acid is the substance responsible for spontaneous alkaptonuria, and 
the substance usually referred to when the term “alkapton bodies” is used. 
The term “ochronosis” refers to the metabolic condition which results in 
deposition of alkapton bodies in certain tissues. 

Spontaneous alkaptonuria is a hereditary, familial and congenital anom- 
aly of the metabolism of the amino acids, tyrosine and phenylalanine. 

According to Bose and Ghosh,? Scribonius in 1584, Schenck in 1609, 
and Zacutus Insitanus (spelled Lucitanus in the list of references appended 
to the article by Bose and Ghosh) in 1649 may have been the first recorded 
observers of alkaptonuria, for each described healthy patients who passed 
urine which turned black on standing. Boedeker,® in 1859, coined the term 
“alkapton,” or affinity for alkali, to describe a urinary reducing substance 
which he had demonstrated was not a sugar. Virchow,* in 1866, noted a 
peculiar discoloration of cartilage at necropsy, and microscopically the pig- 
ment granules appeared pale yellow or ocher; he therefore termed the con- 
dition “ochronosis.” 

Spontaneous alkaptonuria usually is inherited as a mendelian recessive 
character. However, in the family investigated by Pieter the condition 
appeared to be inherited as a dominant. From a review of the world litera- 
ture it appears that three families have been thought to transmit the meta- 
bolic error as a dominant character.* It is seldom directly transmitted from 
parent to child, but in a large proportion of cases the subjects of it have been 
the offspring of consanguineous marriages.° 

In normal persons an intermediate product of the catabolism of tyrosine 
and phenylalanine appears to be homogentisic acid, which is ultimately 
metabolized to acetone. It has been observed that homogentisic acid dis- 
appeared when added to normal serum, but not when it was added to serum 
from a patient with spontaneous alkaptonuria.’ If homogentisic acid, tyro- 
sine or phenylalanine is given to a patient with spontaneous alkaptonuria, 
a corresponding amount of homogentisic acid is excreted. However, when 
given to a normal individual, homogentisic acid is not recoverable from the 
urine. A normal person may excrete homogentisic acid in his urine if ex- 
cessive amounts of tyrosine are ingested. In cases of alkaptonuria, homo- 
gentisic acid is not metabolized further but appears in the blood and urine 
instead of being acted on by an enzyme or catalyst to produce acetone, as 
in normal persons. Homogentisic acid yields aceto-acetic acid when per- 
fused through a surviving liver;* the enzyme which patients with alkap- 
tonuria presumably lack may normally be a hepatic one. These are not 
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exclusively human metabolic errors, for ochronosis has been described as 
affecting cattle, dogs and horses ; and alkaptonuria has been noted in rabbits. 

Alkaptonuria may be associated with no symptoms or secondary signs 
but, in severe cases or cases of long standing, it may induce ochronosis. The 
ochronosis may be apparent from pigmentation of the parts of the body 
where homogentisic acid is deposited. The ochronosis may be asymp- 
tomatic or it may induce “ochronotic or alkaptonuric osteoarthritis.” This 
is attributable to degeneration of the joint cartilages associated with the 
foreign material. Thus, the clinical features of the disease are summarized 
in the triad: darkening of the urine on standing, pigmentation and arthritis. 
In seven of our cases, rheumatic complaints, in particular, backache, were 
the chief reasons for the patients’ coming to the clinic. All seven of the 
patients had ochronosis; six of these had roentgenographic changes in the 
spinal column characteristic of ochronosis. 

The metabolic irregularity often is first suspected when the patient with 
alkaptonuria applies for life insurance. His homogentisuria may be mis- 
taken for glycosuria. Four of our 12 patients had at one time been con- 
sidered diabetic. On questioning, the patient may relate that his under- 
clothing has been stained brown from birth. This stain is not removed by 
laundering; actually, it may be intensified because of the alkalinity of the 
residual soap. Seven of our patients described dark urinary stains on the 
underclothing. 

Smith ° has shown that the pigmentation of ochronosis may be noted in 
the eyes as early as the age period 20 to 29 years. “Ocular ochronosis” 
is characterized by symmetric, semilunar or V-shaped accumulations of 
brown or gray pigment in the sclera, midway between the margin of the 
cornea and the outer or inner canthus. It is specific in its location because it 
attacks the insertion of a rectus tendon. There has been one reported 
instance of scleral ochronosis misdiagnosed as melanosarcoma, with resultant 
enucleation.*° The eyelids and conjunctivae may be pigmented. Five of 
our patients had “ocular ochronosis.” 

The cartilage of the ear may be bluish, black or grayish blue. The 
darkened cartilage feels abnormally thick and inflexible. A light held be- 
hind the ear will delineate the opaque cartilage; the ochronotic portions 
cannot be transilluminated. Of our eight cases of ochronosis, in all but one 
pigment had been deposited in the ears. The cerumen may be brownish 
black, since homogentisic acid is secreted by the ceruminous glands (case 
11). The cartilages of the nose and larynx frequently are pigmented. 

Grayish blue staining of the fibrous tissues and tendons is best seen about 
the knuckles and knees and on the dorsa of the feet. The coloration of the 
knuckles is best seen when the patient makes a fist (case 6). 

Brown or black pigment may be distributed on the nose and cheeks in 
the shape of a butterfly. The skin of the axilla is particularly likely to be- 
come colored by deposits of homogentisic acid, since this acid is excreted 
by the sudoriferous glands (case 3). Perspiration frequently causes dark 
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stains on the clothes. Five of our patients had noted dark stains of under- 
clothing where it came in contact with the axillae. Rarely, there is brown 
pigmentation of the thenar and hypothenar eminences and of the nail-beds 
(case 7). Bluish, nodular areas of the skin may be noted. 

The joints most often affected by ochronotic arthritis are those of the 
spinal column, shoulders, knees and hips. Clinically, this condition re- 
sembles osteoarthritis, but at times the reaction is so severe that the question 
of rheumatoid arthritis is raised. Roentgenographically, the condition 
resembles osteoarthritis, but of a special and rather characteristic type. The 
arthritis is chronic and is accompanied by occasional acute exacerbations and 
synovial effusions.** The spinal column becomes rigid; there is thoracic 
kyphosis; the normal lumbar lordosis is reduced or accentuated. The 
patient stands on a wide base; he may have a waddling gait. Motion of the 
peripheral joints becomes limited and painful.?* 

High urinary acidity, owing to the presence of homogentisic acid, may 
cause dysuria;** ochronotic urinary calculi may occur (cases 3 and 6). 
Surgical removal of ochronotic prostatic calculi was reported by Young.“ 
In three of our six males with ochronosis the prostate glands contained 
nodules which may have represented ochronotic calculi. The color of the 
freshly voided urine is not unusual if it is acid in reaction; if alkaline, it 
appears brown. When a specimen is exposed to air it gradually darkens 
at the surface and in 24 hours becomes brownish black throughout. Ad- 
dition of alkali causes darkening in seconds. The addition of urine to 
Benedict’s solution causes the latter to become dark. This is usually inter- 
preted as reduction by sugar. It is believed that the reaction with Benedict’s 
solution is not always due to reduction of copper. The sediment is presumed 
to result from polymerization of colorless homogentisic acid to a black pig- 
ment when the urine is heated in the alkaline Benedict’s solution. Home- 
gentisic acid is chemically related to photographic developers, and urine 
which contains this substance causes immediate blackening of exposed photo- 
graphic paper or film (Fishberg test).** No other substance excreted in 
the urine is known to cause this reaction. Fermentation with yeast does 
not affect urinary homogentisic acid, and thus it can be distinguished from 
glucose. In four of our patients, alkaptonuria was detected on routine 
urinalysis. 

By roentgenographic examination, at times a diagnosis of ochronosis 
can be made when patients are in the age period 40 to 50 years, or possibly 
even sooner. Since the roentgenographic diagnosis is dependent on de- 
generation of cartilage, especially that in the spinal column, the changes are 
most conspicuous as the patients become elderly. Roentgenographic find- 
ings relative to the spinal column are so characteristic as to be almost pathog- 
nomonic. Changes in the spinal column consist of extensive degeneration, 
flattening and marked calcification of the degenerated intervertebral discs. 
Fusion of the anterior aspects of several of the vertebral bodies in the 
thoracolumbar region can be seen at times. Calcification of the anterior 
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longitudinal vertebral ligaments may mimic rheumatoid spondylitis very 
closely. When degeneration and calcification of the intervertebral discs are 
present, calcification of the cartilage of the symphysis pubis is common. 
In four of our cases there were changes in the shoulder joints wherein the 
joint spaces were narrowed, and hypertrophic changes were present ; primary 
osteoarthritis does not occur in the shoulder joint, and it is only present 
secondary to old trauma, old infection or some unusual condition, such as 
ochronosis. There may be extensive intra-articular calcinosis, most of the 
calcification apparently being in the articular cartilage or on its surface. 
Osteochondromatosis or loose bodies in such joints as the knee were noted 
in three of our cases. Tendinous calcification may occur. In the ears, the 
helix and the antitragus may contain small calcific deposits. It is interesting 
that small joints exhibit a paucity of alteration except for periarticular 
swelling. Occasionally, also, small areas of a punched-out appearance are 
seen in roentgenograms, but these are commonly seen associated with any 
type of arthritis. 

We have not recognized an instance of so-called exogenous ochronosis, 
described as a rare reflection of prolonged exposure to phenol ** (carbolo- 
chronosis), picric acid,’* or various benzene ** derivatives. We also have 
no empiric knowledge of pseudo-ochronosis resulting from the ingestion of 
atabrine.** We have not as yet encountered ochronosis in Negroes, as 
described by Abbot.’® 


SUMMARY 


1. Of 12 patients, six males and six females, who had alkaptonuria, eight 
exhibited ochronosis; six of these eight were males. The patients ranged 
in age from 10% to 54 years. The youngest patient who exhibited ochro- 
nosis was 21 years of age. The familial characteristic of the disease was 
exemplified in some cases of the series. 

2. The most characteristic and distinguishing features of alkaptonuria 
were: (1) urinary staining of the diapers and underclothing; (2) a tentative 
diagnosis of diabetes having been made at some time; (3) demonstration in 
the urine, by means of Benedict’s tesi, of a reducing substance which was 
not sugar and identification of the substance as homogentisic acid by Fish- 
berg’s test. 

3. The most characteristic and distinguishing features of ochronosis 
were: (1) presence of alkaptonuria; (2) development of a severe form of 
osteoarthritis at an earlier age than usual; (3) backache; (4) pigmentation 
of the sclerae and of the cartilages of the ear; (5) roentgenographic changes 
characteristic of ochronotic spondylitis. 

4. It was important to make a definite diagnosis of alkaptonuria, be- 
cause: (1) it was our duty to inform the patient of his prognosis, and espe- 
cially of the probable complication of ochronosis; (2) it was necessary that 
the patient should be aware that his disease was an inherited one, which 
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should interdict marriage with a person similarly afflicted; (3) an erroneous 
diagnosis of diabetes mellitus might be avoided. 
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SICKLEMIA * + 


By NorMAN Enpe, M.D., Puitip Pizzoxato, M.D., and JosEPH 
ZISKIND, M.D., F.A.C.P., New Orleans, Louisiana 


SICKLE cell anemia has long been known to produce severe clinical mani- 
festations. Only recently, however, has it been accepted that the sickle cell 
trait per se, or sicklemia, is also capable of producing clinical symptoms and 
pathologic findings.* Although prior to 1940 some cases of sicklemia had 
been reported * which showed clinical findings with no anemia, it was not 
until that year that Bauer * introduced the idea that the anemic picture was 
but one manifestation of sickle cell disease. 

The most recent combined surveys show a 9.0% incidence of sickling * 
in the Negro population of the United States. Despite these large figures, 
case reports of sickle cell traits which show symptoms attributed to the sickle 
cells are quite rare. Bone, joint and abdominal pain has been described ; * **® 
and in some instances where left-sided abdominal pain is present, enlarged 
spleen has been encountered.*»* Occasionally these cases have been explored 
operatively,” and in one case multiple infarcts in the spleen were found when 
the abdomen was opened. Hematuria has been one of the more common 
manifestations of sicklemia, and occasionally nephrectomies have been per- 
formed because of the possibility of neoplasm.***® Thompson * reported 
a case with cerebral manifestations which at autopsy revealed wedge-shaped 
areas of encephalomalacia of the brain. 

It is difficult to interpret those cases which have both a variety of 
pathologic conditions and a sickling phenomenon which may not have been 
discovered until autopsy.*® ** ** 

We have seen cases in which there were pathologic conditions, probably 
unrelated to sickling, sufficient to explain the patient’s course and death, 
but on microscopic examination of the tissues severely congested blood 
vessels were found which were filled with sickled cells. In such cases the 
sickle cell trait is possibly only an incidental finding. Occasionally cases 
are encountered which have some pathology but to an extent insufficient to 
explain the patient’s entire clinical picture or death; at autopsy of such 
cases, sickling and vascular congestion may be a prominent finding. At 
present, any interpretation of this type of finding must be open to consid- 
erable question. Death may occur occasionally where the only finding is 

* Received for publication September 7, 1954. 
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sickled red blood cells engorging the blood vessels. In a recent report of 10 
cases of sicklemia, some with and some without related pathologic findings, 
this entire problem has been discussed by Pratt-Thomas and Switzer." 

Since 1949 we have had four cases in which we feel sicklemia may have 
been the etiologic agent responsible for the signs and symptoms. One of 
these was an autopsy case in which, in addition to sickling and congestion 
of blood vessels, there were thrombi and evidence of changes secondary to 
the vascular occlusion. The other three clinical cases were those of priapism, 
encephalomalacia and a small bowel infarction. We have attempted where 
possible to obtain a genealogic history of these patients. Except for one 
case with a past history of hepatitis, all four of these patients were well up 
to the time of their entrance into the hospital; none had anemias or any past 
history of anemia. 

The possibility that the relationship of sickling to the pathology of the 
cases presented here was coincidental cannot be entirely ruled out. This 
could be accomplished only by work with a large series of cases and a sta- 
tistical analysis. The spontaneous occurrence of thrombosis with the type 
of lesion presented here is extremely rare in this age group. It is difficult 
to believe that the sickling of the red blood cells is not the precipitating agent. 
On previously reported cases of sickling without anemia, the question of 
compensated sickle cell anemia has arisen. As a result of this an attempt 
was made to prove that in the cases presented here only the sickle cell trait 
was present. In these cases, as far as can be determined, it is sicklemia and 
not some type of sickle cell anemia that is represented. Unfortunately, case 
1 does not have as complete laboratory data as the other cases, and it is 
possible that this patient could represent a compensated type of sickle cell 
anemia. 

In the other three cases the genetic history, the fetal hemoglobin, the 
electrophoretic pattern and the clinical history are typical of the sickle cell 
trait and not of sickle cell anemia. 

It is interesting to note the marked variation in the amount of sickling 
observed on routine sickle cell preparations done by placing a drop of blood 
under a cover-glass and sealing the edges with vaseline. 


Case REPORTS 


Case 1. A 46 year old colored male early in 1951 showed a slight change in 
behavior. In November of the same year he refused to eat and became withdrawn. 
He was seen by his local physician, who made the diagnosis of schizophrenia and 
referred the patient to this hospital. On admission on December 19, 1951, he made a 
continuous, fairly loud groaning noise, displayed continuous locomotion of both hands 
on his chest and frequently blinked his eyes. On the hospital ward he made no 
effort to feed himself or take care of his personal hygiene, and he was totally un- 
communicative. He gave indications of being totally confused and disoriented. 

Physical examination on admission revealed the patient to appear younger than 
the stated age. He was observed to hyperventilate for extended periods of time. 
The blood pressure was 150/105 mm. of Hg; pulse, 125; temperature, 100.6° F. The 
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eyegrounds appeared normal. Neurologic examination revealed decreased deep 
reflexes on the right as compared to those on the left. The abdominal and cremasteric 
reflexes were bilaterally absent. 

A past history revealed the patient to have been well all his life, except for 
hemorrhoidectomy performed July 25, 1951, at which time his hemoglobin was 
recorded at 13.5 gm. The only other additional past history was that of typhoid 
fever as a child and gonorrhea in 1930. There was no history of chronic ulcerations 
of the legs or episodes of jaundice. 

The family history revealed the patient to be one of seven siblings. One sister 
had died in infancy, and a brother who had died at the age of 17 was considered to 
have had some type of mental deficiency.. No records were available on these two 
siblings. Three other brothers, aged 49, 40 and 37, and one sister, aged 35, were all 
living and well. The father had died at the age of 72, cause unknown. 

Red blood count on admission was 5.6 million, with 15 gm. of hemoglobin. On 
December 21 the patient’s temperature rose to 103° F. It remained elevated, not 
going below 102° F. and rising to 105.4° F. at the time of death. On December 26 
the red blood count was 4.7 million, with 13 gm. of hemoglobin and a hematocrit 
of 45, and on January 14, 1952, the red blood count was 5.8 million, sedimentation 
rate was 20, and the white blood count was 9,900, with 85% neutrophils. Several 
spinal taps were essentially normal. On December 27, 1951, the patient became dis- 
tended but was relieved by an enema. Except for periods of hyperventilation the 
patient’s condition remained essentially unchanged. Urea nitrogen on January 2, 
1952, was 38 mg. %. The patient’s temperature did not respond to Aureomycin and 
streptomycin or to penicillin. On January 2, 1952, the patient’s distention again 
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Fic. 1. Lung showing blood clots in the pulmonary vessels. 
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returned. He was treated by conservative management, and in addition was placed 
on massive doses of antibiotics, without response. He died on January 3, 1952. 

After the patient’s death his past history was investigated carefully, and the only 
additional record of any blood count previously done on him was one dated October 
6, 1948, at which time the red blood cell count was 4,200,000, with 13 gm. of hemo- 
globin. The four remaining siblings and his mother were interviewed and sickle 
cell preparations were done on them. Except for the mother, these were all negative 
for sickling in 24 hours. The mother showed 98% sickling in 48 hours. At that 
time she was near 70 years of age and appeared to be in good health, had no complaints 
and gave no past history of ever having had jaundice, swollen joints or anything 
which could be compatible with findings noted in sickle cell anemia. 

Autopsy revealed distention of the entire large bowel, with no evidence of 





Fic. 2. Section of brain showing severe congestion of small and large blood vessels. 
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Fic. 3. Section of kidney showing infarct. 


obstruction. The combined weight of the lungs was 820 gm. Both lower lobes had 
large atelectatic areas, and a small infarct was found in the right lower lobe. Blood 
clots were found in the smaller pulmonary vessels, and some of these were firm and 
molded to the shape of the vessel (figure 1). The spleen weighed 200 gm. and ap- 
peared grossly congested. A small infarct was found at the lower pole of the right 
kidney. Gross examination of the brain was negative except for marked congestion 
of the cerebral vessels (figure 2). The vessels in the mesentery likewise revealed 
gross congestion and distention. 

Microscopic examination confirmed the areas of infarction in both the lung and 
the kidney (figure 3). The veins and arteries of the lungs were filled with numerous 
sickle cells, which appeared to be conglutinated (figure 4). The myocardium was 
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essentially normal, but the coronary veins had numerous clumps of sickled red blood 
cells. The liver and spleen were markedly congested, and numerous sickle cells were 
present. Sickling was also prominent in the kidney, pancreas and adrenals. The 
testes had patchy areas of atrophy. Various sections of the brain had evidence of 
satellitosis (figure 5), and there was some disorganization of the layers of ganglion 
cells. The vessels throughout all sections of the brain were engorged with masses 
of sickle cells. 

Case 2. A 26 year old colored male three days prior to admission was seen to 
run into a ditch near his home while driving his car. When questioned he stated 
that he had had a sudden onset of headache and had felt weak. Later he was able to 
drive his car home, but after he lay down he was unable to get up. His speech 





Fic. 4. Lung showing conglutination of sickle cells. . 
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Fic. 5. Brain section showing satellitosis. 


became slurred and his headache increased. His physician considered the patient to 
be having an anxiety reaction, and he was admitted to this hospital May 14, 1951. 
At the time of admission he was confused and in a rather dreamy state from which he 
could be aroused but to which he quickly returned. He was unable to move his left 
arm and leg, and did not respond to painful stimuli to the left side of the body. The 
pulse was recorded as 60. Blood pressure was 140/70 mm. of Hg. Abdominal 
reflexes on the left were absent, with a loss of muscle tone on the left side of the body 
and left facial weakness. Deep reflexes were equal bilaterally. Babinski was nega- 
tive. The remainder of the examination gave no additional information. X-rays 
of the chest, urinalysis and serology were all within normal limits. Spinal fluid 
revealed 10 white blood cells and 200 red blood cells per high power field. Red 
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blood count on May 15 showed 4,600,000 red blood cells, with a hematocrit of 44 
and a hemoglobin of 14. A ventriculogram was done on May 15, and grossly bloody 
fluid was obtained from both ventricles. There was minimal dilatation of the left 
lateral and third ventricles. Aspirated material during the ventriculogram was 
reported as degenerating brain tissue, with sickle cells present. On May 24 a cerebral 
arteriogram was done by injection of the right carotid artery. There was a sugges- 
tion of a midtemporal, parietal, space-occupying lesion. The sickle cell preparation 
done on the patient on May 22 showed approximately 50% sickling in 48 hours. 

The patient began to improve slowly. Approximately two months after the onset 
of the original illness he was ambulatory, and the neurologic examination was nega- 
tive except for mild persistent weakness of the left upper and lower extremities. He 
was discharged July 21. On November 14 a sickle cell preparation had 10% sickling 
in 72 hours. The patient is one of 16 siblings. Both parents are living and well. 

A sickle cell preparation made on the patient’s father, who was 50 years old, 
showed 100% sickling in 24 hours, but there was no history of any serious illness 
or anemia. A sickle cell preparation of the mother was negative. 





Fic. 6. Electrophoretic pattern, case 2. 


From a follow up on May 9, 1952, it was found that the patient was back at work 
and had no particular complaints except for a slightly defective gait. Electrophoretic 
pattern on this patient (figure 6) was that of the sickle cell trait. Alkaline denatura- 
tion value was .5%. 

Case 3. A 29 year old colored male was admitted to this hospital on September 
17, 1949, with chief complaint of priapism. History revealed that the first onset of 
priapism occurred in 1945, when he had an episode of being semi-erected lasting for 
approximately two days. In 1949 he had another episode of priapism in which the 
erection was firmer than previously; at this time the erection was incomplete, lasted 
for more than a week and became painful. There was no history of any alcoholic 
debauch which accompanied this attack, and the penis was aspirated of about 200 c.c. 
of blood. Following this there was partial subsidence of the erection and complete 
relief of pain. The patient then remained relatively asymptomatic until admission to 
this hospital. At the time of admission the patient had apparently been erected for 
14 hours. Past history revealed an episode of hepatitis and syphilis in 1945, both 
of which had been treated. There was also a past history of gonorrhea. The patient 
was treated with sodium amytal and hot sitz baths, and there was a return to normal 
size. 
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He was re-admitted to the hospital on October 4, at which time he had had a 
priapism lasting for 25 hours. This attack was more severe than any of the previous 
ones. During this last episode the patient had engaged successfully in sexual inter- 
course, but following the sexual act there had been no remission in the erection. The 
penis remained painful and hard until he was operated on on October 5, at which time 
two No. 13 needles were inserted into the corporis cavernosae and an attempt at 
irrigation was carried out. This procedure was relatively unsuccessful. Two small 
incisions were then made which caused several ounces of thick unclotted blood to 
escape from the penis, which in turn caused partial collapse of the penis. A micro- 
scopic examination of this material showed marked sickling of the red blood cells. 
Following this procedure the patient began to bleed profusely, and it was necessary 
to treat him with transfusions and pressure bandages. Since this last episode the 
patient has been asymptomatic and has been able to have normal sexual intercourse. 
The only change noted by the patient was that erection was not so firm as previously. 

A sickle cell preparation on October 11, 1949, showed only 5% sickling in 72 
hours, but another sickle cell preparation, done on April 20, 1952, revealed 100% 





Fic. 7. Electrophoretic pattern, case 3. 


sickling in 24 hours. The sickle cell preparation done on the patient’s mother on 
April 18, 1952, showed 5% sickling in 72 hours; evidence of sickling continued, 
however, and at the end of 120 hours it was approximately 20%. The father re- 
peatedly refused to allow a sickle cell preparation on himself. 

An electrophoretic pattern of the patient’s blood (figure 7) was that of a sickle 
cell trait, and the alkaline denaturation value was .9% (normal, up to 1.7%). 

Case 4. A 25 year old colored male was first admitted to the hospital on August 
4, 1952, with a four days’ history of pain in the occipital region. Three days prior 
to admission he had developed projectile vomiting. He had been drowsy for several 
days, with transient weakness of the arms and legs and one transient episode of 
blindness. Physical examination at that time revealed a well developed, drowsy but 
oriented colored male. A tentative diagnosis of posterior fossae brain tumor was 
made. The blood pressure at that time was 125/80 mm. of Hg. Neurologic ex- 
amination revealed choking of the optic discs bilaterally, and one observer noted 
stiffness of the neck and slight right facial weakness. The remainder of the physical 
examination was negative. Spinal fluid was negative except for a pressure of 600 mm. 
Red blood count was 5.2 million; hemoglobin, 14 gm.; hematocrit, 47. Sickle cell 
preparation done at this time was negative after 48 hours. The patient was taken 
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to surgery, bilateral occipital parietal burr holes were made and a ventriculogram 
was carried out, which was negative. Immediately postoperatively the patient de- 
veloped blindness. He was treated by daily lumbar punctures in an effort to decrease 
intracranial pressure, which gradually returned to normal and vision returned. At 
the time of discharge the patient’s neurologic findings were normal. On January 
27, 1953, the patient reéntered the hospital with a history of one week of intermittent 
cramping abdominal pains in the right upper quadrant and in the right periumbilical 
region, occurring 20 to 30 minutes after meals and persisting for approximately one 
hour. He had no relief from the ingestion of food. Examination at this time 
revealed only slight tenderness to deep palpation in the epigastric region. A gastro- 
intestinal series was interpreted as antral gastritis. The day following this the 
umbilical pain became worse and the patient began to vomit moderate amounts of 
green fluid. The white blood count rose to 19,000, and the following day the tem- 
perature rose to 102° F. and the abdominal pain became severe and constant. The 
patient became distended and developed a markedly tender abdomen. Several serum 
amylase studies were normal. He was taken to surgery and two to three feet of mid- 





Fic. 8. Electrophoretic pattern, case 4. 


jejunal intestine was found to be necrotic, with a hemorrhagic mesentery. This was 
resected and an end-to-end jejunostomy was performed. He improved progressively 
postoperatively. Microscopic examination of the specimen of the bowel removed 
revealed infarction, and both veins and arteries were congested with sickle cells. 
The larger veins showed some areas of thrombosis. On February 8 a repeat sickle 
cell preparation showed occasional sickle cells up to 48 hours. Another preparation, 
on February 9, showed 90% sickling after 24 hours. On March 4 his red blood 
count was 4.45 million; hemoglobin, 12 gm.; hematocrit, 39. An electrophoretic 
pattern of the patient’s blood (figure 8) showed a typical sickle cell trait. The fetal 
hemoglobin was .42%; S hemoglobin, 34.8%; non S hemoglobin, 65.2%. 


SUMMARY 


Four cases are presented of non-anemic patients with pathologic con- 
ditions apparently produced by the sickle cell phenomenon. An attempt was 
made to establish whether these patients had some atypical type of sickle 
cell anemia. Genetic histories, electrophoretic patterns and alkali denatura- 
tion values as well as clinical history all were typical for the sickle cell trait. 
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TUBERCULOMAS OF THE CENTRAL NERVOUS 
SYSTEM: REVIEW AND REPORT OF FOUR 
CASES SUCCESSFULLY MANAGED WITH 
SURGERY AND CHEMOTHERAPY * 


By Morton ScHwartz, M.D.,t Arverne, Long Island, N. Y., RicHarp A. 
Gitman, M.D.,f Columbus, Ohio, Joun S. Rosey, M.D.} Boston, 
Massachusetts, JANET SETTLE, M.D., Columbus, Ohio, and 
Letanp E. Pappock, M.D., Tacoma, Washington 


In the past the prognosis of tuberculomas of the central nervous system 
has been considered grave, primarily because of the usual progression to 
tuberculous meningitis, either spontaneously or as the aftermath of attempted 
surgical intervention. As recently as 1932 Cushing advocated decompres- 
sion as the only surgical procedure for these lesions.* Surgical results re- 
mained poor’? until the introduction of the antituberculous chemothera- 
peutic agents, streptomycin and p-aminosalicylic acid (PAS) to combat and 
prevent the complicating meningitis. With the addition of isoniazid to the 
therapeutic armamentarium, another potent agent is now available. Be- 
cause of these advances, the previous pessimistic attitude toward surgical 
removal of these lesions is no longer justified. 

The following four cases are being presented to exemplify the successful 
management of tuberculomas of the central nervous system by surgery and 
antituberculous chemotherapy. 


Case REporRTS 


Case 1. First Admission: The patient, a 19 year old American Indian female, 
was referred to this hospital because of headache, nausea, vomiting and blurring 
of vision of three months’ duration. The headache, noted in the right frontal and 
occipital regions, occurred several times a week and lasted for from 12 to 36 hours. 
The patient had been seen by her own physician, who performed a lumbar puncture 
and found a pressure of 320 mm. of water with an “increase in protein.” There was 
no history of trauma, nystagmus, intention tremor, ataxia or sphincter dysfunction. 
No past history of ‘serious illness or pertinent family history including tuberculosis 
was obtained. 

Physical examination, including a complete neurologic evaluation, was entirely 
within normal limits. Routine laboratory data and chest film were negative. A 
lumbar puncture revealed a pressure of 230 mm. of water, with a normal cell count, 
sugar and protein. The patient was observed for one week in the hospital and, as 
she was asymptomatic, was discharged apparently well. 


* Received for publication September 29, 1954. 

The opinions expressed are those of the authors and do not necessarily reflect those of 
the United States Public Health Service or " ay of Indian Affairs. 

+ Senior Assistant Surgeon, U. S. P. . (R), Tacoma Indian ieee Tacoma, 
Washington. 
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Second Admission: The patient was re-admitted 11 months later. She had felt 
fairly well until five months prior to admission, when she noted morning vomiting 
which was attributed to pregnancy. The previous headaches had become more fre- 
quent but were not well localized. Two weeks before admission she was admitted 
to another hospital because of nausea, vomiting and weakness. At this time choking 
of the optic discs bilaterally was noted, and the patient complained of occipital head- 
ache which radiated to the forehead and the top of the head. Spinal fluid pressure 
was 320 mm. of water; glucose, 75 mg. %; protein, 94 mg. %, with a colloidal gold 





Fic. 1. Case 1. P-A pneumoencephalogram showing a definite shift of the lateral ventricles 
to the left with lack of filling of the anterior horn of the right lateral ventricle. 


curve of 1223332111. The cell count was 12 per cubic millimeter, with 50% lympho- 
cytes. ; 

On admission to this hospital the patient was noted to be extremely drowsy, with 
evidence of weight loss and dehydration. The ears, mucous membranes, neck, chest, 
lungs and heart were normal. The abdomen contained a mass which was consistent 
with a six and one-half months gravid uterus. Rectal sphincter tone was normal. 
Muscle strength was bilaterally equal and strong and no tremors were present. The 
deep tendon reflexes were equal and normal, and Babinski’s, Chaddock’s and Hoff- 
mann’s signs were absent. Appreciation of vibration, touch and pinprick was normal, 
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No evidence of meningeal irritation was elicited. The cranial nerves were normal 
except for bilateral three diopter papilledema of the optic discs. Routine laboratory 
data and chest plate were normal. A ventriculogram showed good filling of a small 
ventricular system. There was a definite shift of the lateral ventricles to the left and 
a lack of filling of the anterior horn of the right lateral ventricle (figure 1). A 
diagnosis of right frontal brain tumor was made and a craniotomy was performed. 
The dura was noted to be under markedly increased pressure, and a firm tumor was 
located at the base of the brain over the sphenoid ridge which extended into the 
base of the anterior fossa. Most of the tumor mass was removed, but not in its 
entirety. The volume of tissue removed was 60 c.c. During the attempt to remove 
the lesion a portion of the frontal lobe was sacrificed. 

Microscopically the tumor tissue showed a central area of caseation surrounded 
by a layer of epithelioid cells and a layer of lymphocytes with a few plasma cells. 
A glial reaction was noted in the adjacent brain tissue. Acid-fast bacilli were 
demonstrated on specially stained sections. The pathologic diagnosis was tubercu- 
loma of the right frontal lobe (figure 2). 





Fic. 2. Case 1. High power—brain tissue (430 X). 


Upon receipt of this report, a lumbar puncture was performed on the second post- 
operative day. The fluid was strongly xanthochromic; pressure was 490 mm. of 
water; sugar, 84 mg. %; chlorides, 730 mg. %; Pandy, 2 plus; cell count, 1,130 per 
cubic millimeter, of which 98% were lymphocytes. Antituberculous therapy was 
started at this time, consisting of 1 gm. of dihydrostreptomycin a day, 50 mg. of 
intrathecal streptomycin every other day, and 10 gm. of PAS a day. After one 
month the dihydrostreptomycin and intrathecal streptomycin were decreased to twice 
a week. Two months later the intrathecal therapy was discontinued, a total of 30 
injections of 1,500 mg. of streptomycin having been given over a 13 week period. 
The dihydrostreptomycin given intramuscularly over a seven and one-half month 
period was 81 gm. Multiple smears and cultures of the cerebrospinal fluid were 
negative for acid-fast organisms during this period. The spinal fluid lymphocytosis 
had disappeared after five and one-half months of treatment and remained so for 
two months prior to the patient's discharge. At this time she was noted to be well 
with the exception of the residual neurologic findings of a left foot drop, moderate 
ataxia and the mental status of a patient with a unilateral prefrontal lobotomy. Dur- 
ing her hospitalization the patient was delivered of a seven pound normal infant. 
Two further chest films were negative. 
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Spinal taps performed 10 and 13 months after her discharge revealed normal 
manometric studies, cells, sugar, chloride and protein; culture for acid-fast organisms 
was negative. Chest films on each occasion were negative. 


Comment: This patient presented with the findings of a brain tumor 
which was discovered to be a tuberculoma. No other focus of active tu- 
berculosis was demonstrated. It appears that early tuberculous meningitis 
was also present. It is remarkable that, with the incomplete removal of the 
tumor, inevitable spillage which occurred during the operation, and the short 
course of therapy, she remained well, as evidenced by negative spinal punc- 
tures performed 10 and 13 months after discharge from the hospital. 


Case 2. The patient was a 25 year old American Indian female who entered 
because of headaches of two years’ duration. These were more marked on the left 
and occurred especially in the morning, often in association with vomiting. About 
18 months before admission she had developed a Jacksonian type of epileptic seizures 
which began in the right hand, progressed up the right arm, and then involved the 
toes of the right foot and the right leg. These seizures were followed by uncon- 
sciousness of several minutes’ duration and were commonly associated with frothing 
at the mouth. About one year prior to admission she had noted weakness which 
started in her right index finger and progressed to her thumb and the remainder of 
her hand, and within a two week period she had developed a complete paralysis of 
the right arm. Soon after, the right leg was noted to be weak, and this was followed 
by complete paralysis within several days. No visual difficulties were noted at any 
time. The epileptic seizures occurred three or four times a month up to the time 
of admission. 

Past history was noncontributory, and there was no family history of tubercu- 
losis. 

Physical examination was negative except for the neurologic findings of bi- 
lateral blurring of the disc margins without elevation, and spastic paralysis of the 
right leg and arm with hyperreflexia of the deep tendon reflexes on that side. There 
was a positive ..binski on the right. The admission impression was that of a 
space-occupying lesion involving the left parietal region. Spinal tap revealed an 
initial pressure of 200 mm. of water with normal manometric studies. Chlorides, 
sugar, cell count and serology were normal, but the protein was elevated to 71 mg. %. 
Culture and smear were negative for tuberculosis. Other routine studies, including 
a chest film, were likewise negative. A pneumoencephalogram was done but was 
unsatisfactory. In view of the probability that a tumor was present, a craniotomy 
was performed. In the upper parietal region near the vertex a freely bleeding 
tumor, 4 by 6 cm., was identified and removed in its entirety. The immediate post- 
operative course was uneventful. 

Grossly, the removed and fixed tissue was pale, with a rim of recognizable 
cortex. An adherent piece of dural membrane showed pinpoint specks which, when 
cut, were seen to be small calcified foci. Microscopically, groups of epithelioid and 
‘Langhans’ giant cells were present, with some areas of caseation surrounded by an 
outer layer of lymphocytes and plasma cells. The adjacent brain tissue revealed 
marked glial proliferation and degeneration of the neurons. No acid-fast organisms 
were seen. The pathologic diagnosis was tuberculoma of the left parietal lobe 
of the brain (figure 3). 

Therapy was then instituted consisting of 400 mg. of isoniazid, 12 gm. of PAS 
and 2 gm. of streptomycin daily for 11 days. The streptomycin was then reduced 
té-1 gm. daily and was given for six weeks, at which time it was again reduced to 
1 gm. twice a week. This regimen was continued during the six month period of 
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hospitalization. The patient was seizure-free without anticonvulsant therapy until 
shortly before discharge, at which time she was put on Dilantin and phenobarbital 
because of the development of a grand mal seizure. Spinal tap done then was within 
normal limits. At this time the patient still had the residual effects of a spastic 
hemiplegia but was improved over the time of admission. When she was transferred 
to another hospital near her reservation, arrangements were made for the continued 
administration of streptomycin, PAS and isoniazid for at least six more months. 


Comment: This is a fairly characteristic history of a patient with a 
tuberculoma who presents with the findings of a brain tumor. Again, no 
evidence of extraneural tuberculosis could be demonstrated. A regimen of 
therapy consisting of the three antituberculous drugs prevented the develop- 
ment of tuberculous meningitis. 


Case 3. First Admission: The patient, a 35 year old American Indian female, 
entered the hospital with a history of jerking movements and numbness of the right 





Fic. 3. Case 2. High power—brain tissue (430 X). 


side of the body of three weeks’ duration. Three months prior to this the patient 
had received a blow in the right occipital region and had fallen, striking the right 
frontal area. No loss of consciousness occurred at that time, but weakness of the 
right arm and leg was noted for 15 minutes after the injury. The patient was there- 
after well until the onset of the present illness three weeks before admission. This 
manifested itself by spasmodic, involuntary jerking of the right arm and leg, with 
loss of consciousness for an unknown interval occurring only once. There was no 
accompanying tongue biting or incontinence. She was then asymptomatic until 18 
days later, when she had four seizures similar to the one previously described. There 
was no history of headache, vertigo, tinnitus, visual disturbances or projectile vomit- 
ing. The past history revealed a fractured left frontal bone 15 years previously, for 
which she was hospitalized for two weeks, no difficulty occurring subsequently. At 
the age of six years the patient had had an asymptomatic primary tuberculous pul- 
monary lesion. The family history was noncontributory except for one brother’s 
having died of tuberculosis many years previously. 

Physical examination revealed the following positive findings: There was hyper- 
reflexia of the deep tendon reflexes on the right, with a negative Babinski’s reflex. 
Cranial nerves, muscle strength, and proprioceptive and sensory evaluations were 
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normal. Pelvic examination revealed a large cervical erosion with some induration. 
The admission impression was that of a subdural hematoma or intracranial neoplasm 
and possible neoplasm of the cervix. A spinal tap revealed normal pressure, mano- 
metrics and chemistries. Smear and culture for acid-fast organisms were negative. 
Skull and chest films were within normal limits. A pneumoencephalogram was un- 
satisfactory. A cervical biopsy showed a squamous cell carcinoma with minimal 
invasion of the cervix. An exploratory craniotomy was then done in which a large 
frontoparietal flap was raised. A discrete tumor mass was not seen, but increased 
resistance was met to the exploratory cannula in the left frontal area. An incision 





Fic. 4. Case 3. P-A of pneumoencephalogram showing the left lateral ventricle de- 
pressed downward and toward the midline and the right lateral ventricle deviated away 
from the midline. 


was made 4 cm. deep into the brain substance over this region without finding a 
definite tumor. A biopsy was taken which was interpreted as showing normal brain 
tissue. The postoperative course was uneventful. Radium insertion and a course 
of deep x-ray therapy were given for the carcinoma of the cervix. A lumbar punc- 
ture shortly before discharge was normal. The patient was placed prophylactically 
on Dilantin and phenobarbital and was told to return in three months for further 
evaluation. 

Second Admission: The patient was re-admitted nine months later because of 
progressive right-sided weakness and a recurrence of her epileptic seizures, which 
had occurred about once a month since the previous hospitalization. Examination 
at this time revealed a right spastic hemiplegia, hyperreflexia of the right deep tendon 
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reflexes and a positive Babinski on this side which was not previously present. 
Pelvic examination showed a vaginal stenosis, with the cervix small and firm and 
with no adnexal masses palpated. Normal spinal fluid pressure, manometric studies 
and chemical tests and negative smear and culture for acid-fast organisms were re- 
ported after a lumbar puncture. A pneumoencephalogram was consistent with a 
space-occupying lesion in the left parietal region (figure 4). A left parietal skull 
flap was again raised, and just below the cerebral cortical area in the upper posterior 
parietal region, 3 cm. from the midline, a firm tumor mass was encountered and 
enucleated in its entirety. The immediate postoperative course was uneventful. 

Microscopically, the tumor tissue was seen to consist of a central caseous area 
surrounded by epithelioid and Langhans’ giant cells, with a concentric ring of lympho- 
cytic infiltration. There was moderate glial cell reaction in the surrounding cortex. 
The leptomeninges were noted to contain a few small tubercles. Acid-fast stains 
showed microbacilli. The pathologic diagnosis was tuberculoma of the left parietal 
lobe (figure 5). 





Fic. 5. Case 3. High power—brain tissue (430 X). 


The patient was then put on streptomycin, 2 gm. a day, isoniazid, 400 mg. a 
day, and PAS, 15 gm. a day. One week later streptomycin was reduced to 1 gm. a 
day, and in one month to 1 gm. twice a week. This therapy was continued throughout 
her hospitalization. Postoperatively, she appeared to be making a good recovery 
except for aphasia and a right hemiplegia. At no time was there evidence of men- 
ingeal involvement, either clinically or by lumbar puncture. Nine months after 
operation the patient developed an episode of pulmonary edema and bronchopneu- 
monia and died suddenly. Postmortem examination revealed a complete absence of 
the precentral and postcentral gyri on the left, with a cortical defect measuring 4 by 
5 by 3 cm. Moderate dilatation of the ventricular system and thrombosis of the 
anastomotic vein between the middle cerebral vein and the sagittal sinus were found. 
There was marked fibrosis in the region of the cervix (post-irradiation), with no 
evidence of metastases. The primary cause of death was the extensive cerebral 
cortical necrosis and bronchopneumonia. There was no evidence of other intra- 
cranial tuberculomas or of tuberculous nieningitis. 


Comment: This patient presented with the findings of a brain tumor 
and also an early squamous cell carcinoma of the cervix. A craniotomy 
and cerebral biopsy failed to reveal any abnormality. Because of the per- 
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sistence of the neurologic symptomatology and an abnormal pneumoen- 
cephalogram a second craniotomy was done nine months later and at this 
time a tuberculoma was found. Death in this case was due to the extensive 
brain damage and bronchopneumonia. It is interesting to note that at 
autopsy no evidence of extraneural tuberculosis, tuberculous meningitis or 
other tuberculomas was found. The carcinoma of the cervix had been 
arrested by the irradiation therapy. 


Case 4. The patient, a 21 year old Alaskan Indian male, was well until eight 
days prior to admission, when he first noted numbness and paresthesias of his right 
foot. This progressed within the next few days to anesthesia and weakness of both 
lower extremities, with involuntary motion of the legs. The paresthesias then dis- 
appeared and were replaced by a feeling of “deadness,” with a sharp line of de- 
marcation at the umbilicus. He became incontinent of feces but had urinary sphincter 
control. The patient was admitted to another hospital, where physical examination 
revealed the following positive findings: enlarged left supraclavicular nodes with 
scarring over them, a lower abdominal midline scar, spastic paralysis of the lower 
extremities, and hyperactive patellar and ankle jerks with bilateral ankle clenus. The 
Babinski reflex was bilaterally absent. There was a loss of proprioception, vibratory 
sensation and appreciation of pain, temperature and light touch from the umbilicus 
down. Rectal sphincter tone was normal. Chest film and x-rays of the vertebral 
column were negative. There was no evidence of Pott’s disease, fracture, dislocation 
or bony erosion. Spinal puncture revealed crystal clear fluid with an initial pressure 
of 80 mm. of water which rose readily to 180 with the Valsalva maneuver but fell 
slowly in an irregular fashion. There was no response to jugular vein compression. 
Total protein was 440 mg. %, and sugar and chlorides were normal. The patient 
was then referred to this hospital for surgical intervention. 

The past history revealed that the patient had been hospitalized three years 
previously for what appeared to be atypical pneumonia with pericardial effusion. 
Gastric cultures were negative at that time for acid-fast organisms, and he was dis- 
charged two months later, apparently recovered. Several months later the patient 
was again hospitalized because of peritonitis, and the diagnosis of tuberculous peri- 
tonitis was established at laparotomy. The therapy given at that time was unknown. 
One year prior to admission the patient developed a left supraclavicular lymph node 
abscess which was determined to be of tuberculous etiology by culture. This was 
treated with streptomycin, 3 gm. a week, PAS, 12 gm. a day, and isoniazid, 400 mg. 
a day for a three month period. 

On admission of the patient to this hospital, examinations gave results similar 
to those noted at the first hospital several days previously. The spinal tap was 
repeated and showed xanthochromic fluid with an initial pressure of 100 mm. of water, 
with a rise to 140 with coughing and the Valsalva maneuver, but with a very slow 
fall to normal. There was no response to jugular vein compression. The terminal 
pressure after removing 5 c.c. of fluid was zero. The protein was 156 mg. %, with 
28 cells, 65% being lymphocytes. Smear and culture were negative for acid-fast 
organisms. Chest, skull and spine films were again negative. 

On the second hospital day a dorsal laminectomy was performed, with removal 
of the lamina of the ninth, tenth and eleventh vertebrae and exposure of the dura. 
A soft, cellular, freely bleeding tumor mass could be seen extending the length of 
the laminectomy and displacing and compressing the dural sac pusteriorly and grow- 
ing around the nerve roots on both sides. As much of the tumor as possible was 
removed. At no site did there appear to be invasion into the dural sac. The dura 
was not opened, and the patient was returned to the ward in good condition. 
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Microscopic examination revealed the tumor tissue to be composed of con- 
glomerate tubercles consisting of an area of central caseation and concentrically 
surrounded by layers of epithelioid cells, lymphocytes and Langhans’ giant cells, 
Acid-fast bacilli were demonstrated with special stains. The diagnosis was spinal 
epidural tuberculoma (figure 6). 

The patient was then started on streptomycin, 1 gm. twice a day for eight days, 
then 1 gm. three times a week. Isoniazid, 300 mg., was given twice a day with 16 
gm. PAS a day. The patient has been on this regimen for seven months, and it will 
be continued for a total of at least one year. 

Since operation there has been progressive improvement in the spastic paraplegia, 
aided by intensive physiotherapy. Repeat spinal taps done three and six months 
postoperatively revealed clear, colorless fluid with normal pressure and manometric 
studies. Laboratory determinations of this fluid were all within normal limits, and 
culture for acid-fast organisms was negative. X-rays of the vertebrae to date have 
remained normal. 





Fic. 6. Case-4. High powez~-epidural tumor (430 x). 


Comment: This patient presented a three year history of active tubercu- 
losis which involved the pericardium, lungs, peritoneal cavity, cervical lymph 
nodes and finally the spinal epidural space. We have included this case as 
a tuberculoma of the central nervous system because of its proximity to the 
spinal cord and the necessity of treating it postoperatively as if tuberculous 
meningitis existed. 


DIscussIOoON 


Tuberculomas which involve the central nervous system range in size 
from microscopic lesions to large foci of tuberculous granulation tissue sev- 
eral centimeters in diameter. It is generally considered that tuberculomas 
constitute from 1 to 3% of brain tumors.** It is interesting to note that 
at the end of the 19th century tuberculomas made up about 50% of all brain 
tumors in individuals under 19 years of age, and 13.5% in individuals over 
19 years.** Since that time there has been a progressive decline in in- 
cidence to the present figure, paralleling the decrease in the frequency of 
tuberculosis. 
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When tuberculosis of the central nervous system develops it is always 
secondary to a focus elsewhere in the body, whether clinically apparent or 
not, and generally is the result of a previous hematogenous dissemination 
of acid-fast organisms.* The resultant lesions may either heal and disap- 
pear completely or persist as single or multiple tubercles which may later 
enlarge to become tuberculomas. These may remain clinically silent 
throughout the lifetime of the host or may progress at any time, depending 
upon such factors as native resistance, acquired immunity, tissue sensitivity, 
frequency and massiveness of further disseminations and the virulence of 


the organism. Most remain silent,*’® but if they progress to become symp- 


tomatic will manifest themselves as expanding intracranial tumors or, if 
they invade the subarachnoid space, will result in the development of tu- 
berculous meningitis.* Of these possibilities, the latter is by far the more 
common clinical manifestation. 

It is not known whether apparently isolated tuberculomas involving the 
spinal epidural space occur as the result of a previous hematogenous dis- 
semination of organisms to this region, or whether they are extensions from 
contiguous structures such as nerve sheaths or vertebrae.*° However, when 
a contiguous structure is involved it is most commonly a vertebral body. 
Occasionally there is no radiologic manifestation of this vertebral body 
involvement initially, but this may appear years after the spinal epidural 
tuberculoma has become evident.”* 

Pathologically, the microscopic findings are similar to those of tubercu- 
losis found elsewhere in the body.” The innermost portion of the lesion 
usually consists of caseation necrosis which is encircled by an area con- 
sisting of typical Langhans’ giant cells, polymorphonuclear and plasma cells 
and lymphocytes. About this area one notes a variable region of glial 
reaction in which there are degenerated nervous elements and perivascular 
lymphocytic cuffing. On many occasions smaller tubercles may be found 
surrounding the main lesion. Controversy exists as to whether tubercu- 
lomas are more likely to be single or multiple, but most authors report that 
the majority are single.» ******5 However, in a recent extensive report 
Asenjo et al. found that, in 97 cases, one-third were single and two-thirds 
multiple.*® 

No characteristic clinical picture can be described, as the tuberculomas 
may occur in any region of the brain. There is no unanimity of opinion as to 
their most frequent location, but from the literature it would appear to be 
within the cerebrum and cerebellum.” ***** Most of these tuberculomas 
are asymptomatic, being discovered only incidentally at autopsy.*° When 


‘signs and symptoms do develop they vary with the location and size of the 


tumor. Posterior fossa lesions are more prone to cause findings because of 
the more rapid development of elevations of cerebrospinal fluid pressure. 
In any patient presenting with the signs and symptoms of a brain tumor 
the differential diagnosis should include tuberculoma, particularly when 
there is a history or evidence of past or present tuberculosis. Especially 
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suggestive of this diagnosis is the finding of a tumor which is followed by 
meningitis. This diagnosis should be more strongly considered when one 
is dealing with races such as the American Indian or Negro, in whom the 
incidence of tuberculosis is higher than in the general population. Another 
(although rare) diagnostic feature is the presence of calcification.’”™ 
Weinberger and Grant ** have emphasized the characteristic nature of the 
calcification and its frequent location near the inner table of the calvarium. 

In any case of meningitis in which a tuberculous etiology is strongly 
suspected or proved, further investigative procedures such as pneumo- 
encephalography might be indicated when the meningitis has resolved. . The 
purpose of this. would be to determine the presence of an underlying tu- 
-berculoma which may have caused the meningitis by eroding into the suba- 
‘rachnoid space and which might be amenable to surgical extirpation. Such 
a sequence may account for relapses in apparently adequately treated cases 
of tuberculous meningitis. 

To the excellent review of Bernstein et al.,*° which covered the reported 
cases of surgical removal of intracranial tuberculomas up to 1950, there 
may be added the cases of Asenjo and his associates.** .Of 340 patients 
operated upon, 203 died (60 %). Aside from the immediate postoperative 
deaths, the majority were due directly to tuberculosis, primarily meningitis. 
As the gravest complication of removal of tuberculomas is meningitis, the 
advent of antituberculous chemotherapy has greatly improved the prognosis 
in the removal of these tumors. We feel, as do others,?” ** that tubercu- 
lomas of the central nervous system should be removed in their entirety if 
possible. However, we wish to emphasize that the postoperative manage- 
ment should proceed as though tuberculous meningitis existed. 

Excellent results in the management of tuberculous meningitis have been 
reported by Des Autels and Pfeutze,”° who treated 16 patients with strepto- 
‘mycin, PAS and. isoniazid, 87.5% being alive eight to 18 months after 
treatment. Torres-Gost ** reported the remarkable figure of 94% survivals 
using a combination of intramuscular streptomycin and oral and intrathecal 
isoniazid. The most extensive and prolonged regimen of therapy was by 
Des Autels and Pfeutze,*” who recommended 2 gm. of streptomycin intra- 
muscularly, and at least 16 gm. of PAS and 10 mg. of isoniazid per kilogram 
of body weight daily by mouth. The streptomycin was reduced to 1 gm. 
‘daily after the first six months, the isoniazid to 6 to 7 mg. per kilogram 
after the first few weeks and to 4 to 5 mg. after convalescence was estab- 
listed. All three drugs were given parenterally while the patients were 
in coma and until oral administration of PAS and isoniazid was possible. 
Therapy was given for a minimum of one year and usually longer. None 
of the drugs was given intrathecally. 

We feel that a regimen such as this should be given to all patients on 
whom surgical removal of a central nervous system tuberculoma has been 
attempted. The rationale for this is that further spread of the disease may 
occur with the opening of a walled-off lesion or incomplete removal of the 
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tuberculous focus due to technical difficulties (as occurred in several of our 
cases), or because of the likelihood of the presence of one or more other 
tuberculomas. 

Emphasizing the importance of including isoniazid in the therapy is the 
fact that, to the best of our knowledge, no case has been reported of a 
patient’s developing tuberculous meningitis while receiving this drug. 


SUMMARY 


1. The incidence, pathogenesis, pathology, symptomatology and treat- 
ment of tuberculomas of the central nervous system are reviewed. 

2. The good results in the treatment of tuberculous meningitis with 
streptomycin, isoniazid and PAS are noted. 

3. The importance of treating tuberculomas of the central nervous sys- 
tem postoperatively as though tuberculous meningitis were present is 
stressed. 

4. Four illustrative cases are presented, including an unusual case of 
spinal epidural tuberculoma. 
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THE RESPONSE OF VARIOUS TYPES OF BRONCHO- 
GENIC CARCINOMA TO NITROGEN 
MUSTARD * ¢ 


By Bennett Levine, M.D.,f and Austin S. WEIsBERGER, M.D., 
Cleveland, Ohio 


THE beneficial effects of nitrogen mustard (HNez) in some cases of 
bronchogenic carcinoma is well known.*** The number of patients receiv- 
ing benefit from HNe therapy has varied from 18% to 74%.***"* Most 
observers have made no correlation between the cell type of carcinoma and 
the degree of response to HNe therapy. Several investigators, however, 
have found that the undifferentiated or anaplastic type of bronchogenic car- 
cinoma has responded best to HNe therapy.” ******* In the present study 
an attempt was made to correlate the response to HNe therapy with the type 
of bronchogenic carcinoma present. In this series it was found that the 
small cell type of bronchogenic carcinoma responded best and most con- 
sistently to HNe. Little or no benefit was obtained from HNe therapy with 
other cell types. 


MATERIAL AND METHODS 


Thirty-two patients with far advanced, inoperable bronchogenic car- 
cinoma were treated with one or more courses of HNe. The diagnosis in 
each case was established by biopsy, autopsy or Papanicolaou smears of 
sputum or bronchial washings (tables 1 and 2). Of the 32 patients, 10 had 
small cell carcinoma of the lung, and in one the cell type was not established. 
The remainder had either adenocarcinoma, squamous cell carcinoma, alveolar 
cell carcinoma or undifferentiated’ (anaplastic) carcinoma. The total dos- 
age of HNe administered in one course varied from 0.4 mg. to 1.5 mg. per 
kilogram of body weight. The HNe was given intravenously, either in a 
single dose or in divided doses on successive days. In several cases, /- 
cysteine was administered prior to the HNe to protect against excessive 
leukopenia.*® All patients were closely observed for subjective evidence of 
improvement. In addition, all were followed with serial chest x-rays and 
physical examinations for evidence of objective improvement. 


RESULTS 


In general, only patients with small cell bronchogenic carcinoma re- 
sponded to HNe therapy. There was no significant response in patients 
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TABLE 1 





Results of Treatment of Carcinoma of the Lung with Nitrogen Mustard 

















ee Diagnosis Nitrogen Mustard Dose Result 
1 Small cell carcinoma 0.4 mg./kg. in one dose* | No improvement. 
2 Small cell carcinoma 0.4 mg./kg. in one dose Mar! eae symptomatic improvement. No 
° ive changes. 
3 Small cell carcinoma 0.4 mg./kg. in one dose* | Regression in size of Ae A mass by x-! 
“ a liver increased in = 
4 Small cell carcinoma with medi- | 0.8 mg./kg. in two doses* | Diminished venous cae less pleural 
astinal compression fluid A x-ray and decreased swelling of 
arm and neck. 
with cerebral metastases 1.0 mg./kg. in two doses* paralysis and papilledema. 
5 Small cell carcinoma 1.0 mg./kg. in two doses* a, in liver size and diminished 
jaun 
6 Small cell carcinoma 0.8 mg./kg. in two doses* | Improvement in lung lesion on chest 
x-ray. 
Small cell carcinoma 0.4 mg./kg. in one dose Patient ceived three of ni 
0.4 mg./kg. in one dose mustard at monthly intervals. Hi 
0.4 mg./kg. in one dose* mass decreased ph ng hy hn¢ hoarse- 
ness decreased ; in weight and im- 
proved appetite. 
8 Small cell carcinoma with cere- | 0.8 mg./kg. in two doses | Papilledema cnporand. Neurologic 
bral metastases signs improved 
9 Small cell carcinoma with cere- | 0.4 mg./kg. in one dose prove t in’ logic signs. 
bral metastases 
10 Small cell carcinoma 0.4 mg./kg. in one dose Marked page ye 3 cae with 











objective signs of c' 





with other types of bronchogenic carcinoma. 
small cell type of carcinoma, nine showed significant subjective or objective 


improvement. 


* Patients received /-cysteine, 10.0 to 20.0 gm. before each injection of HN2. 


Of the 10 patients with the 


Four (cases 3, 4, 6 and 7) showed significant regression of 


lung involvement by x-ray. Figure 1 shows diminution in the size of a 
mediastinal mass following the first course of HNe therapy in case 7. This 


TABLE 2 


Results of Treatment of Carcinoma of the Lung with Nitrogen Mustard 























ee Diagnosis Nitrogen Mustard Dose Result 
11 Bronchogenic carcinoma-cell type | 0.4 mg./kg. in one dose Improvement in neurologic signs. 
unknown with cerebral metastases 
12 Adenocarcinoma 0.4 mg./kg. in two doses* _ | No improvement. 
13 Adenocarcinoma 1.5 mg./kg. in three doses* | No improvement. 
14 Squamous cell carcinoma 1.0 mg./kg. in two doses* es po pe pon 
1S Alveolar cell carcinoma 1.0 mg./kg. in one dose* — of pain from bone metas- 
16 Adenocarcinoma 1.0 mg./kg. in two doses* tare eet required for relief of 
17 Squamous cell carcinoma 1.0 mg./kg. in one dose* No improvement. 
18 Sa cell carci 1.0 mg./kg. in two doses* No ins improvement after two courses 
therapy. 
0.4 mg./kg. in one dose* 
19 Undifferentiated carcinoma 0.4 mg./kg. in one dose* 
20 Undifferentiated carcinoma 0.4 mg./kg. in one dose 
21 Undifferentia‘ oma 0.4 mg./kg. in one dose* 
22 Pouemons cell carcinoma 0.4 mg./kg. in one dose 
23 Undifferentiated carcinoma 1.5 mg./kg. in three doses 
24 Squamous cell carcinoma 1.0 mg./kg. in two doses* 
25 Poorly differentiated carcinoma 1.0 mg./kg. in two doses* | No improvement. 
26 Squamous cell carcinoma 0.4 mg./kg. in one dose No improvement. 
27 Poorly differentiated carcinoma 0.6 mg./kg. in two doses No improvement. 
28 Poorly differentiated carcinoma 0.8 mg./kg. in two doses* | Decreased pain; decreased narcotics. 
29 Adenocarcinoma 0.4 mg./kg. in one dose No improvement. 
30 Squamous cell carcinoma 0.4 mg./kg. in one dose No improvement. 
31 Squamous cell carcinoma 0.4 mg./kg. in one dose No improvement. 
32 Squamous cell carcinoma 0.4 mg./kg. in one dose No improvement. 














* Patients received /-cysteine, 10.0 to 20.0 gm. before each dose of HN3. 
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patient received three courses of HNe therapy at monthly intervals, with 
continued subjective improvement. There was decrease in hoarseness, in- 
crease in appetite and gain in weight. Patient 4 had superior mediastinal 
compression on admission to the hospital. There was marked swelling of 
the face, neck and right arm. X-ray of the chest showed widening of the 
superior mediastinal shadow and pleural fluid on the right. Following the 
first course of HNe therapy there was diminution in the width of the superior 
mediastinal shadow and decrease in pleural fluid (figure 2). Concomitant 
with these signs of improvement by x-ray there was decrease in venous 
pressure in the arm and marked decrease in the swelling of the face, neck 





Fic. 3. Patient 4. Small cell carcinoma of the lung. A. Marked swelling of face, 
a and arm. B. Disappearance of swelling of face, neck and arm following HNe 
erapy. 


and arm (figure 3). This patient later returned with signs and symptoms 
of cerebral metastasis with hemiplegia and papilledema. Following a second 
course of HNe there were diminution in the papilledema and decrease in the 
degree of paralysis. Two other patients with cerebral metastasis (cases 
8 and 9) showed improvement in neurologic symptoms and decrease in the 
degree of papilledema. In one (case 5) with metastasis to the liver and 
obstructive jaundice, there was a decrease in the size of the liver with de- 
crease in jaundice following a single course of HNez. In two (cases 2 and 
10), there was subjective improvement only, without any objective change. 
This improvement was manifested by decrease in cough and pain, and by a 
gain in weight. In case 11 the cell type was not determined. This patient 
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showed improvement of neurologic signs following a course of HN2 therapy. 

There was no objective evidence of improvement in any of the 21 patients 
with other types of bronchogenic carcinoma. However, three (cases 15, 
16 and 28) showed slight subjective improvement, manifested by slight 
relief of pain and decrease in the need for narcotics. 


CoMMENTS 


In the treatment of bronchogenic carcinoma with HNe, only patients 
with the small cell type of carcinoma can be expected to obtain any significant 
benefit. Patients with squamous cell carcinoma, adenocarcinoma or un- 
differentiated carcinoma may rarely obtain some subjective improvement, 
but in this series there was no decrease in tumor size, gain in weight, or other 
objective evidence of improvement in any of the patients. 

Although the small cell type of bronchogenic carcinoma was at one time 
considered to be a sarcoma, closely related to the lymphosarcoma,” it is now 
generally accepted that it is derived from the mucosal lining of the bronchial 
tree and is therefore a true carcinoma.’*** Some pathologists include the 
small cell carcinoma among the undifferentiated or anaplastic bronchogenic 
carcinomas, while others classify the small cell carcinoma in a separate 
group.*”** The classification of the small cell carcinoma as an undiffer- 
entiated carcinoma may be the reason why some observers have obtained 
the best results from HNe therapy with the undifferentiated type of broncho- 
genic carcinoma. 

It is of interest that the small cell carcinoma at one time was believed 
to be closely related to lymphosarcoma.’ The good response of the small 
cell carcinoma to HNz therapy may be in keeping with this concept. 

Although in several instances strikingly beneficial results were obtained 
from HN2 therapy, the improvement was only temporary. X-ray therapy 
still remains the treatment of choice in most cases of inoperable broncho- 
genic carcinoma. Roswit and Kaplan * have listed the indications for HN: 
therapy. These include: (a) radio-resistance, (b) severe radiation sickness, 
(c) exhaustion of skin portals, (d) intractable systemic symptoms, (e) acute 
mediastinal compression, and (f) very far advanced disease. To this list 
may be added the metastatic lesions not amenable to x-ray therapy. 

In terminal cases, marked relief of symptoms of cough and pain may 
be obtained from HNe therapy. In cases of superior mediastinal compres- 
sion or of cerebral metastatic lesions, HNez may prolong life as well as relieve 
symptoms. One patient (Case 7) was treated at monthly intervals for three 
months following marked relief from the first course of therapy. There 
was continued improvement, although the patient died four months follow- 
ing the start of therapy. This response to repeated doses of HNe suggests 
that maintenance doses of HN: at monthly intervals in cases which respond 
initially should be given further trial. 

Several different dosage schedules of HNez were used. No added bene- 
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fit was noted with doses exceeding 0.4 mg. per kilogram of body weight per 
course. 

In those patients who received /-cysteine prior to the HNe therapy, 
there was no apparent diminution of therapeutic effect from HNe. Thus, 
the response to therapy in patients with small cell bronchogenic carcinoma 
was the same whether /-cysteine was administered or not. The protection 
afforded by /-cysteine against HNe-induced leukopenia was not predictable. 
At times the protection was striking, while at other times little or no pro- 
tective effect was noted. Although there was no difference in the thera- 
peutic response to HNe with /-cysteine administration, experiments in 
animals have shown that /-cysteine protects tumor cells as well as leuko- 
cytes against the effects of HNe.** That /-cysteine protection of tumors 
in humans may also occur is a distinct possibility. Therefore, until this 
problem is further elucidated, /-cysteine should be used cautiously to protect 
against HNe-induced leukopenia. 


SUMMARY 


Thirty-two cases of inoperable bronchogenic carcinoma were treated 
with HNe. Of 10 patients with small cell carcinoma, seven showed ob- 
jective signs of improvement and two showed subjective benefit. Of the 
remaining 22 patients with other cell types of bronchogenic carcinoma, 
only three showed slight subjective improvement, and one, whose cell type 
was not determined, showed improvement in neurologic signs from brain 
metastases. 
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A FALSE-POSITIVE LUPUS ERYTHEMATOSUS TEST * 
By A. Gerson Jacoss, M.D.,+ Brooklyn, N. Y. 


FoLLow1nc the description of Hargraves, Richmond and Morton* in 1948 
of peculiar cells among the blood elements of patients with disseminated lupus 
erythematosus, there have been numerous studies of the specificity of that cell 
(called L.E. cell). Although the majority of the studies relate the L.E. cell to 
disseminated lupus erythematosus, there have been reports of the finding of 
these cells in other disease entities. Many of these reports of “false-positive” 
L.E. cells are not detailed studies, and none records postmortem findings. This 
paper concerns the finding of markedly positive L.E. cell preparations in a pa- 
tient with widespread tuberculosis but without postmortem histologic changes 
consistent with lupus erythematosus. 


Case REportT 


A 28 year old female of Puerto Rican origin was admitted to the hospital on 
February 5, 1954, because of fever, weakness and cough. 

Two months prior to admission she had had an illness characterized by sore 
throat, fever and mouth “blisters,” and had been treated with oral penicillin for one 
week. Two or three days after the penicillin was discontinued a mild, nonpruritic, 
erythematous, macular rash appeared on the face, chest and back and lasted for one 
week (six weeks before admission). One week later a low grade fever, a slight, 
nonproductive cough, and anorexia appeared and persisted until admission to the 
hospital. 

Physical Examination on admission was that of a thin, well developed, chroni- 
cally ill female with a temperature of 101° F., pulse, 120, and blood pressure, 110/70 
mm. of Hg. The posterior cervical, anterior cervical and axillary lymph nodes were 
of pea-size. The lungs were clear, and a soft systolic precordial murmur was heard. 
The liver was enlarged 3 cm. below the costal margin. The spleen was not palpable. 

Laboratory Data: Red blood count, 2,400,000 per cubic millimeter; hemoglobin, 
76 gm. %; reticulocyte count, 0.6%; white blood count, 7,700 per cubic millimeter; 
polymorphonuclear neutrophils, 77% ; lymphocytes, 17%; monocytes, 6%; corrected 
sedimentation rate (Wintrobe), 34. A catheterized urine had a specific gravity of 
1.020, with no albumin, a few red blood cells per high power field, and many white 
blood cells with clumps per high power field. Escherichia coli was cultured from the 
urine. Stool examinations were negative for ova and parasites. Agglutination 
studies: typhoid, paratyphoid, OX19, brucella, heterophil, cold and streptococcus MG 
were negative. Serologic test for syphilis was negative. Antistreptolysin titer was 
100 units. Fasting blood sugar,-87 mg. %; blood urea nitrogen, 9 mg. %; total 
protein, 6.8 mg. % ; thymol turbidity, 4.6 units; alkaline phosphatase, 6.5 units (King- 
Armstrong). Four blood cultures were negative. Bone marrow smear showed 


* Received for publication October 22, 1954. ; , 
From the Department of Medical Services, Maimonides Hospital of Brooklyn, Brooklyn, 
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normal findings. L.E. preparations of the peripheral blood * on two occasions were 
positive (figure 1). The preparations revealed an average of 230 L.E. cells per 1,000 
polymorphonuclears. Chest x-ray showed left apical fibrotic strands but no evidence 
of active tuberculosis. Intravenous pyelogram was negative. Electrocardiogram 


was normal. 





Fic. 1. L. E. cells from peripheral blood preparation. (Stained with tetrachrome and 
photographed on panchromatic film at 1,000 X magnification.) 


Hospital Course: The patient remained febrile, anorexic and weak. The urinary 
infection was treated with Gantrisin and chloramphenicol, which were stopped after 
eight days when a morbilliform rash appeared over the upper part of the body. 
Coincident with the appearance of the rash, the L.E. preparations (vide infra) were 


* We used essentially the technic of Zimmer and Hargraves? in producing L.E. cells, 
namely: Venous blood is drawn and permitted to clot. The blood is incubated at body tem- 
perature for two hours. Serum is removed, clot broken up with applicator sticks, and spun 
down. The buffy coat is removed, smeared on slide, and stained with tetrachrome stain. 
Counting of L.E. cells per 1,000 white blood cells is only an approximate measurement. The 
L.E. cells were confirmed by Dr. Janet Watson, Department of Hematology, State Uni- 
versity of New York, College of Medicine at New York City. 
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performed. A transfusion of 500 c.c. of blood was given. Throughout the hospital 
course there were no changes in the patient’s symptomatology or her erratic fever 
of 101° to 102° F. daily. After two weeks of hospitalization she was discharged on 
February 21. 

Six weeks after her discharge the patient’s left hand became painful and swollen. 
Hydrocortisone, in oral dosages of 120 mg. to 240 mg. daily, was given for two 
weeks (total, 2.160 gm.). She was readmitted on April 20 because of continued 
weight loss, recurrent fever and a dry cough. 

Examination on this admission was essentially the same as on the first. A 
brownish macular pigmentation of the upper lip, chest and back was present. The 
left hand appeared normal. 

Laboratory Data: Urinalysis revealed 1 plus albumin, no red cells and occasional 
white cells per high power field. White blood count, 1,250 per cubic millimeter; 
polymorphonuclear neutrophils, 37% ; lymphocytes, 57%; monocytes, 6%; red blood 
count, 3,250,000 per cubic millimeter; hemoglobin, 10 gm. %; blood urea nitrogen, 
10 mg. %; total protein, 5.4 gm. %; albumin, 2.3 gm. %; globulin, 3.1 gm. %; 
cephalin flocculation, 4 plus; thymol turbidity, 2.6 units. Two L.E. preparations 
were negative two days before death. 

Hydrocortisone in doses of 240 mg. per day was continued. ACTH intramus- 
cularly, 30 mg. every six hours, testosterone propionate, 25 mg. intramuscularly daily, 
and tetracycline, 500 mg. orally every six hours, were started. Signs of pneumonia 
appeared two days after admission, and the patient died two and one-half days after 
admission. 

Postmortem examination showed classic miliary tuberculosis involving the lungs, 
spleen, kidneys and bone marrow, and tuberculous pneumonia. The microscopic 
examination did not reveal any changes of the heart, spleen or kidney, or any 
vascular lesions consistent with disseminated lupus erythematosus. 


DISCUSSION 


The L.E. phenomenon has been demonstrated in a variety of entities, among 
them pernicious anemia in relapse and dermatitis herpetiformis,’ multiple mye- 
loma,*:* hemolytic anemia,‘ miliary tuberculosis,* during cortisone withdrawal,’ 
and hydralazine (Apresoline) toxicity.****° There has not been the oppor- 
tunity, as in our case, to include postmortem findings. Many of the descriptions 
of the L.E. cells use the adjective “occasional,” and do not include measurements 
of the degree of positivity of the test. In our patient the tests were markedly 
positive (230 L.E. cells per 1,000 polymorphonuclears) when compared to the 
measurements of Zimmer and Hargraves. They demonstrated a range of 1 to 
586 L.E. cells per 1,000 polymorphonuclear cells in cases of disseminated lupus 
erythematosus. Their mode was less than 100 L.E. cells per 1,000 polymorpho- 
nuclears. 

The most detailed study of positive L.E. cells in patients without lupus erythe- 
matosus was that of Walsh and Zimmerman." Of six patients with penicillin 
hypersensitivity, there were three with severe reactions. These three had posi- 
tive L.E. (bone marrow) preparations 10 days to three weeks after onset of the 
sensitivity reactions. The L.E. phenomenon was elicited up to two and a half 
months after onset of the reaction and up to six weeks after the clinical findings 
disappeared. In a personal communication, Dr. Walsh described a year and a 
half follow-up of his first two patients. The L.E. preparations continue to be 
negative. The only positive finding in the second patient (J. M.) is a persistent 
hepatomegaly. The first patient (T. H.) continues to have a picture that may 
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be related to systemic lupus erythematosus. The third patient (A. B.) has been 
lost to follow-up. Thus it is impossible to state decisively that our patient's 
positive L.E. preparations were not due to the presumed penicillin reaction she 
had experienced six weeks before the first admission. 

It is our impression that our patient had tuberculosis at the onset of her ill- 
ness, and that hydrocortisone caused an exacerbation or perhaps induced the 
miliary phase. If this is true, then an intriguing hypothesis presents itself. 
Finch, Ross and Ebaugh ** recently demonstrated the similarities of the anti- 
leukocyte serum they developed and the L.E. cell serum factor. Splenic tu- 
berculosis is sometimes associated with a hypersplenism that has been explained 
as an auto-immune reaction. Conceivably our patient developed an antileuko- 
cyte serum factor that produced the positive L.E. preparations on her first ad- 
mission. The terminal stage of her tuberculosis may have produced an anergy 
that resulted in the negative lupus preparations on the second admission. 

At this stage of our knowledge it cannot be categorically stated whether 
miliary tuberculosis, penicillin, Gantrisin or chloramphenicol was responsible for 
the L.E. cells of our patient. Despite our lack of knowledge of the etiology of 
the abundant L.E. cells, the important feature is the complete lack of histologic 
characteristics of lupus erythematosus in the tissues at autopsy. 


SUMMARY 


A patient with miliary tuberculosis in whom lupus erythematosus cells were 
found is recorded. There was no evidence of lupus erythematosus at autopsy. 
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POST-TRAUMATIC ACUTE RENAL INSUFFICIENCY 
COMPLICATED BY HYPERNATREMIA * 


By Paut D. Dooran, Lieutenant, MC, USN, CuristopHer C. SHaw, Captain, 
MC, USN, Watton W. SHreEeve, Lieutenant, MC, USNR, and 
Harotp A. Harper, Ph.D., Oakland, California 


PROLONGED oliguria after severe injury is a problem of major importance in 
military medicine. According to Lucké it was the form of fatal kidney dis- 
order most frequently encountered during World War II.2 Burnett reported 
a 91% mortality in some of the casualties of the Italian campaign, and in the 
Korean conflict the mortality rate remained high despite good conservative 
management.* In view of the need for additional knowledge and a more com- 
plete understanding of this syndrome, the following case is being reported. 
This severely traumatized patient provided us with an unusual opportunity to 
make detailed observations and special studies of the syndrome throughout its 
entire course. 


Case REPORT 


As the result of an automobile accident on August 24, 1953, a 35 year old white 
male (A/3C, USAF) sustained 16 simple fractures involving right ribs 1, 2, 3, 4, 5 
and 6, the right femur, tibia and fibula, the left clavicle, left ribs 2, 3, 4 and 5, and 
two fractures of the sternum. In addition, there were compound comminuted frac- 
tures of the maxilla, multiple cerebral contusions and contusions of the lungs. The 
chest was “flail.” Emergency surgery was commenced within 30 minutes of the 
accident ; shock was combated, the sternum was elevated and fixed, some of the frac- 
tures were partially reduced and a tracheotomy was performed. The patient’s im- 
mediate response was satisfactory, but he remained unconscious. On the second day 
it was noted that he was oliguric. A conservative fluid regimen was instituted on 
the third day and consistently followed thereafter. 

Figure 1 provides a view of the oliguric and early diuretic phases. Biochemically, 
the pattern of progression during oliguria was typical, but two observations are 
worthy of note: 

1, The uremia was rapidly progressive despite the daily provision of between 
500 and 1,300 calories in the form of carbohydrate and fat. Dialysis on the “Brigham 
modified” Kolff artificial kidney was required on three separate occasions (days 11, 
15 and 19), each time because of severe uremia and, in the latter two instances, be- 
cause of the additional complication of advanced potassium intoxication. Hydrogen 
cycle carboxylic acid resin was administered rectally on days 17 and 18 in an attempt 
to control the hyperkalemia. This therapy provoked a copious diarrhea with a 
marked fall in serum sodium and bicarbonate. The serum potassium concentration 
fell only 1 mEq. per liter, and the electrocardiogram revealed a more severe conduction 
defect. 

In the three dialyses a total cf 201 gm. of urea nitrogen was removed. If it is 
assumed that this represented 90% of the total nitrogen removed, the quantity of lean 


* Received for publication May 17, 1954. 
Presented (in part) at the Meeting of the Western Section of the American Federation 
for Clinical Research, Portland, Oregon, January 28, 1954. ; 
From the Metabolic Research Facility and the Medical Service, U. S. Naval Hospital, 
ornia. 
The opinions expressed are those of the authors and are not to be construed as official 
or reflecting the views of the Navy Department or the Naval Service at large. 
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tissue lost during the first 19 days of oliguria would amount to 6.6 kg. (201 x 1.1x 
30 = 6.6).* Actually, this represents only a portion of the total quantity of nitrogen 
lost during the entire period of oliguria and nitrogen diuresis. Nevertheless, it serves 
to indicate clearly the intensity of the catabolic reaction. 

2. The period of oliguria was exceptionally prolonged (21 days). On day 18 
the urine volume was 370 ml., but on the subsequent two days smaller volumes (195 
and 180 ml.) were excreted. This suggested that the prolongation of the oliguria may 
have been due, in part, to dehydration. Because of the known modesty of previous 
fluid provisions, increasing amounts of fluids were administered. Definite diuresis 
began on day 21, but it is difficult to relate this causally to the greater intake of fluid. 
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Fic. 1. Salient biochemical and fluid intake and output values obtained during 
the oliguric and early diuretic phases. 
| —indicates days on which hemodialysis was performed 
R—indicates days on which exchange resins were administered 
X—on top of the output column indicates a moderate diarrhea 


Although the osmolarity of the urine on day 21 was somewhat high (460 mOsm. per 
liter), the volume of distribution of T1824 on day 22 was normal and the ratios of 
urine to plasma urea on days 22, 23 and 24 were 2.9, 3.9 and 4.5, respectively. These 
low ratios are consistent with those obtained in the usual diuresis following the 
oliguric phase of acute renal insufficiency, and if dehydration had beer an important 
factor, it is probable that they would have been higher. 

* The chemical composition of normal adult lean tissue is remarkably constant through- 
out mammalian species. Since the nitrogen content is included in this constant relationship, 
it is possible to calculate the amount of lean tissue lost or gained from a knowledge of the 
nitrogen balance. The factors various investigators have used in this calculation vary 
between 30‘ and 33.4.5" We have chosen the value 30 arbitrarily and for purposes of illus- 
tration, being well aware of the limitations of such calculations in abnormal individuals. 
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Figure 2 shows additional pertinent electrolyte and fluid balance data accumu- 
lated during the oliguric and diuretic phases. Noteworthy observations include the 
following : 

1. Except on the days the resins were given, the serum sodium remained higher 
and more constant during the oliguria phase than is usual. This relative constancy 
of the serum sodium persisted despite the fact that no sodium was administered. Some 
sodium, however, was definitely accumulated during the third dialysis. The serum 
concentration began to fall with the onset of diuresis. The urine sodium concen- 
trations of the early diuresis were uniquely low (4 to 17 mEq. per liter), and never 
so great as that obtained in one of the specimens collected during oliguria (26.2 


mEq./L.). 
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Fic. 2. Additional fluid and electrolyte balance data accumulated during the oliguric 


- and diuretic phases. The symbols |, R and X have the same meaning as in figure 1. The 


top row of numbers (1-17) indicates days of the diuretic phase. In the cumulative balance. 
I W represents insensible water loss. 


2. On the seventh day of diuresis (day 28), when the blood urea nitrogen had 
fallen to 35 mg. %, the serum sodium began to rise. From the fluid and electrolyte 
balance data available it is not possible to state what factors, if any, in addition to 
the low urinary excretions of sodium, were responsible for the progressive elevation 
in concentration of the serum sodium. During the first nine days of diuresis the 
average daily sodium intake was only 94 mEq. per day. During this same period 
a cumulative fluid intake 1,673 ml. in excess of the urine volume plus a liberal al- 
lowance for insensible loss was achieved. Unless the amount of fluid lost in the form 
of diarrhea, which occurred on six of these nine days, was grossly underestimated, 
or unless the patient was dehydrated at the onset of diuresis (which seems unlikely), 
it is difficult to attribute the rising serum sodium to water depletion. 

During this same period two important clinical developments occurred. The 
patient regained consciousness for the first time on day 19, following the third dialysis; 
the sternal wound, which had broken down, developed into a diffuse osteomyelitis 
and anterior mediastinitis. Because of the gravity of the infection the patient was 





1104 DOOLAN, SHAW, SHREEVE, AND HARPER 


TABLE 1 
Effect of Diamox on the Rate of Excretion of Urinary Electrolytes 





UV Na K ci Serum Concentration 





Time Na 
ml./hr. | mEq./L. | mEq./hr. | mEq./L. | mEq./hr. | mEq./L. | mEq./hr. 





| a 





mEq./L. 








Before Diamox 





5.5 75 17.9 1.35 16.1 1.22 21.3 1.6 170 | 3.5 | 137 





After Diamox, 250 mg. 





5.5 77 29.5 2.27 21.1 1.63 31.6 2.44 | 146 | 3.7 | 131 








5.5 96 71.0 6.84 22.6 2.17 44.6 4.3 135 | 4.0 | 121 



































transferred to the Orthopedic Service on day 30. Fluid intake from then on varied 
between 3,000 and 4,000 ml. per day. Nutrition consisted of 3,500 to 4,060 calories, 
200 to 210 gm. of protein and only 1.5 to 4.8 gm. of sodium chloride daily. 

During eight days of this regimen the serum sodium rose from 128 mEq. per 
liter to the extraordinary height of 200 mEq. per liter. Concomitantly, the patient 
developed a persistent sinus tachycardia (150 to 180 per min.), marked hyperpnea 


TABLE 2 


Total Urinary Excretion of Sodium and Chloride over a 50 Hour Period, during Which Time 
the Serum Electrolyte Pattern Was Returning to Normal 




















Serum Concentration Total Urinary Output 
Hospital H 
Day our Na | K | cl ue Na | K | ci 
ml. 
mEq./L. mEq. 
38 0730 170 3.5 137 
1993 54.0 40.0 58.8 
39 0930 146 3.7 131 
1982 121.3 51.5 94.0 
40 0930 135 4.0 121 
Total Changes 35 16 175.3 142.8 


























(40 to 50 per min.) and again became unconscious. In addition, he exhibited a 
moderate rigidity and a forced grasp reflex. He was again considered moribund, 
this time because of hypernatremic encephalopathy. 

Accordingly, on days 38 and 39 the carbonic anhydrase inhibitor, Diamox,* 
was administered in an effort to enhance sodium elimination. Unfortunately, the 
Diamox was not obtained in time to administer it until after the serum sodium spon- 


*The Diamox used for this patient was kindly supplied by Dr. J. D. Gallagher, Lederle 
Laboratories Division, American Cyanamid Company. 
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taneously had begun to fall. Table 1 shows that after the administration of 250 mg. 
of Diamox by gastric tube, a small sodium diuresis did occur. This was accom- 
panied by an increased excretion of chloride ion as well. On the following day, 
when the serum sodium had returned to normal and 500 mg. of Diamox were ad- 
ministered, a striking diuresis of sodium and chloride and a significant increase in 
excretion of potassium and water occurred. Table 2 shows that over this 50-hour 
period, when the serum fell 35 mEq. per liter, a total of only 175 mEq. of sodium was 
excreted in the urine. 

Concurrent with the fall in serum sodium the patient’s condition improved 
dramatically. The tachycardia and hyperpnea ceased and he again regained con- 
sciousness. A beta hemolytic streptococcus had been cultured from the blood and 
exudate. In addition, a coagulase-positive staphylococcus was grown in cultures 
taken from the sternum. The osteomyelitis, anterior mediastinitis and septicemia 
were eventually controlled by the combined measures of intermittent dependent 
drainage, using the Foster bed, plus the application of streptokinase, streptodornase 
jelly (Varidase), the administration of 500 mg. of erythromycin every four to six 
hours, and energetic nutritional rehabilitation by means of a high protein, high 
caloric intake supplemented by vitamins and testosterone propionate. 

Neurologic examination three months later revealed only a positive Babinski 
sign on the left. The remainder of a complete examination, including an electro- 
encephalogram, was entirely normal. 


DISCUSSION 


This patient presented a number of problems: prolonged oliguria with its ac- 
companying biochemical aberrations, intense catabolism and the subsequent prob- 
lem of nutritional rehabilitation, severe infection and, finally, the syndrome of 
hypertonicity. It is this last problem which we have chosen to discuss here. 

Abnormally high concentrations of sodium and chloride in the serum have 
been observed clinically in two separate groups of patients: those with renal 
impairment, and those with disease of the central nervous system. In those pa- 
tients with disease of the central nervous system, the pathologic process most 
frequently associated has been situated in the frontal lobes or in the hypothalamus, 
and the renal function prior to the onset of the disease state presumably has been 
normal.® 7+ 

In those patients with renal dysfunction the nature of the impairment has 
most frequently been acute renal insufficiency. Luetscher and Blackman origi- 
nally described it in patients who had developed acute renal insufficiency following 
the administration of sulfathiazole,® but it has also been described in cases of acute 
renal failure due to sulfadiazine, shock ** and, in one case, from alkalosis due 
to gastric suction.’* In this group of patients the hypernatremia has not ap- 
peared until diuresis was well established and the uremia partially or almost com- 
pletely cleared. In the majority of cases the carbon dioxide content of the blood 
has been normal. The fully developed syndrome has included evidence of serious 
damage to the central nervous system (coma, paralysis, tremors, twitchings, in- 
coérdination and rigidity), and disturbances in the cardiovascular and respira- 
tory systems characterized by tachycardia and hyperpnea. In the reported cases 
this syndrome of hypernatremic encephalopathy has been attended by a very 
high mortality rate. Luetscher and Blackman’s one surviving patient revealed 
residual neurologic impairment.’ In the present case the acute renal insufficiency 
was most probably due to shock. The patient did, however, receive one 5 gm. in- 
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jection of sulfadiazine intravenously before the existence of oliguria was defi- 
nitely known. 

More recently, Zimmermann has reported five additional surgical patients 
who, without obvious exogenous dehydration, developed hypernatremia.** The 
data presented indicate, and the author acknowledges, that renal impairment was 
present and could have been the immediate cause of the electrolyte distortion. 

Experimentally, hypernatremia has been produced in the rat by the induction 
of hypothalamic lesions,’ in the rabbit by water deprivation,’ and in the dog by 
prolonged water deprivation ** and by the administration of hypertonic saline.” 
Nadal, Pedersen and Maddock induced a small rise in serum sodium concen- 
tration (130.8 to 134.3) in a normal human volunteer who lost 2,088 gm. of 
water during a three day period of total fast and thirst.’® 

The finding of hypernatremia, hyperchloremia and hypertonicity in itself 
implies that there is insufficient water present. The water deficit may be rela- 
tive or absolute, but the problem is one of explaining its occurrence. A number 
of factors operating singly or in combination may be responsible. These in- 
clude excessive administration of salt, insufficient administration of water, ab- 
normal water loss (renal and/or extrarenal), disproportionately greater con- 
servation of salt with normal water loss, shifts of sodium from other compart- 
ments such as bone, from the cells and from the gastrointestinal tract, into the 
extracellular fluid and, finally, shifts of water from the extracellular fluid into 
other compartments. 

The data available are not sufficient to state which of these factors, singly or 
in combination, are the most important. Usually these patients have been criti- 
cally ill, and 80 to 90% of those with the fully developed picture of hypernatremic 
encephalopathy have died. The hypertonicity has often been quite accidentally 
discovered, and the conditions have been such that it was impossible to measure 
accurately fluid and electrolyte balance or body weight. 

In the absence of excessive sodium administration the simplest explanation 
is the one originally advanced by Luetscher and Blackman. These authors 
claimed that the prime defect was the inability of the kidney to conserve sufficient 
water. Utilizing this explanation, it is understandable how patients with disease 
of the central nervous system might well have suppression of antidiuretic hor- 
mone formation and consequently lose water and become hypernatremic. Sweet ® 
has stated that in the cases described by Luetscher and Blackman the neurologic 
changes may have caused the hypertonicity rather than have been the result of 
the hypertonicity. This possibility was not considered very likely in our patient 
because the serum sodium had begun to rise several days before any neurologic 
changes were observed. That hypertonicity, per se, can cause severe neurologic 
impairment and death by central respiratory paralysis has been demonstrated in 
the dog by Winkler and his associates." 

Other observations supporting the hypothesis of water loss are: (1) many 
of the reported cases have had normal urine volumes even when the hyperna- 
tremia was most intense; (2) in a number of the cases there has been no obviously 
excessive salt loading; and (3) in the patient studied by Luetscher and Blackman 
the glomerular filtration rate, as measured by mannitol clearance, was reduced to 
30% of normal; 97% of the filtered chloride but only 90% of the filtered water 
was reabsorbed. These latter results are suggestive, but the studies should be 
extended before any definitive conclusion is reached, for the difference in per- 
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centage of reabsorption in this particular case lies uncomfortably close to the lim- 
its of error of the clearance measurements. Clinically, however, the authors be- 
lieved that two of their patients showed obvious dehydration as the serum sodium 
rose. 

In the present case, several observations are of particular interest: (1) The 
serum sodium initially fell with the onset of diuresis and continued to fall for six 
days, during which time the patient was receiving an average sodium intake of 
94 mEq. per day. With no increase in sodium intake, the serum sodium began 
a progressive rise. Although we were unable to obtain accurate measurements 
after the patient was transferred from the Metabolic Ward, it is reasonably certain 
that the daily sodium intake never exceeded 83 mEq. Actually, he received only 
the sodium contained in Wilbur’s formula and in “Sustagen.” Hence, the aver- 
age daily intake was probably considerably less. During the entire period of 
hypernatremia a scant to moderate diarrhea persisted. Although it could not be 
quantitatively proved, it was felt that sodium administration did not play an im- 
portant part in the development of the hypertonicity. (2) Over the first nine 
days of diuresis the cumulative fluid balances did not indicate dehydration. 
There was a moderate amount of diarrhea and some perspiration, however, and 
so this possibility cannot be excluded. (3) A consistent finding was the low 
urinary sodium concentration (4 to 17 mEq. per liter). Ordinarily, patients 
with acute renal insufficiency excrete urine in the diuretic phase with sodium 
concentrations in excess of 50 mEq. per liter. This suggests that renal conser- 
vation of sodium played an important role in the development of the hyperna- 
tremia. The search for such an additional factor is rendered more cogent by a 
consideration of the astounding loss of water that must have occurred in this 
patient to cause an elevation of the serum sodium from 128 to 200 mEq. per liter. 
(4) Sodium diuresis, however, played a minor role in the restoration of a normal 
electrolyte pattern, for in a 50-hour period, when the serum sodium and chloride 
fell 35 and 16 mEq. per liter, respectively, a total of only 175 mEq. of sodium and 
142 mEq. of chloride was excreted in the urine. (5) During the entire period 
of hypertonicity the hematocrit remained relatively constant. This might also 
be interpreted as indicative of a state of water deprivation. 

These observations have suggested to us that hypertonicity, occurring during 
the diuretic phase following acute renal insufficiency, is due in part to the exces- 
sive loss of water and in part to the retention of sodium chloride. 

Finally, we should like to add a comment concerning the administration of 
Diamox. When this material was given at a time when the serum sodium and 
chloride were falling to normal levels, there was little effect on salt excretion. 
On the following day, when the serum sodium had returned to a normal concen- 
tration and 500 mg. of Diamox were given, a striking sodium diuresis and a 
definite increase in the urinary excretion of chloride, potassium and water re- 
sulted. These tests were made on the seventeenth and eighteenth days after 
diuresis began, and although the results are inconclusive in terms of appraising 
Diamox in the treatment of hypernatremia, the fact that a definite response 
was elicited is of interest in connection with another problem, namely, the re- 
covery of tubular function in acute renal insufficiency. 

Tt has been demonstrated in the shock or crush kidney that there is a loss of 
alkaline phosphatase.** If recovery takes place, the regenerating but still im- 
mature tubular epithelium remains deficient in alkaline phosphatase concentra- 
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tion and lipase activity, presumably until maturation of the cells is complete.” 
If this deficiency involves other enzyme systems as well, one might reasonably 
expect that the lack of carbonic anhydrase was in part responsible for the sodium 
diuresis.2* Similarly, Diamox would not be expected to augment significantly an 
already large sodium excretion. Such was the case in two other patients given 
Diamox, one on the tenth and the other on the twenty-second day after diuresis 
began. Another patient, however, was given 500 mg. of Diamox on the seven- 
teenth day of diuresis, which resulted in an approximately twofold increase in 
sodium and potassium excretion. When retested on the twenty-fourth day of 
diuresis, there was only a slightly greater sodium diuresis but a striking increase 
(4.9-fold) in potassium excretion. We are presently expanding these studies in 
an attempt to find out whether the response to Diamox can be used as another 
means of evaluating the recovery of tubular function. 


SUMMARY 


A 35 year old white male who had sustained 17 fractures and multiple con- 
tusions as the result of an automobile accident developed acute renal insufficiency 
with a prolonged period of oliguria, characterized by intense catabolism. Dialy- 
sis with the artificial kidney was necessary on three separate occasions, each time 
because of severe uremia and, in the latter two instances, because of the additional 
complication of potassium intoxication. 

A wound in the sternum developed into an acute osteomyelitis and anterior 
mediastinitis, which was eventually controlled by drainage and erythromycin 
therapy. 

In the diuretic phase, when the uremia had almost completely cleared, the 
serum sodium and chloride began to rise. Within eight days the serum sodium 
rose from 128 to 200 mEq. per liter, and the patient developed sinus tachycardia, 
hyperpnea and hypertonicity, and again became unconscious. Several days later 
the serum sodium spontaneously began to fall. With the subsidence of the hyper- 
tonicity there was a dramatic clinical improvement. 

The hypertonicity syndrome is discussed and reasons are presented in support 
of the hypothesis that it is due to the combined action of excessive water loss and 
salt retention. 
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TREATMENT OF A PATIENT WITH LUPUS ERYTHEMATOSUS 
AND PULMONARY TUBERCULOSIS WITH ACTH, STREP- 
TOMYCIN AND PARA-AMINOSALICYLIC ACID * 


By J. RicHarp JoHNsON and WintHRopP N. Davey, F.A.C.P., Ann Arbor, 
Michigan 
- INTRODUCTION 


CorticotropIn (ACTH) and cortisone are regarded as contraindicated in 
the presence of tuberculosis because of their suppressive effect on inflammation, 
granulation tissue formation and fibroblastic repair.~* Enhancement of tuber- 
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culosis in experimental animals by these drugs has been reported in numerous 
studies *-*° but not in all.7-*7 Likewise they have been reported to have caused 
progression or reactivation of pulmonary tuberculosis in the human,’*** and 
their use has been accompanied by the appearance of pulmonary or disseminated 
tuberculosis in some individuals not previously known to have tuberculosis.?*-* 

It is not certain that the simultaneous use of antimicrobial drugs will prevent 
progression and dissemination of tuberculosis by ACTH or cortisone, although 
several animal experiments * * ?* and a few clinical studies **-** seem to indicate 
this may be so. If combined antimicrobial-steroid therapy is a reasonably safe 
procedure, ACTH and cortisone may be used more widely in the presence of 
tuberculosis for nontuberculous indications. Of considerable significance is the 
recently reported successful use of ACTH in permitting continuation of strepto- 
mycin and para-aminosalicylic acid therapy in 13 cases despite sensitivity to one 
or both of these drugs.** In addition, the possibility that ACTH and cortisone 
may actually have a role in the treatment of certain types of tuberculosis, as sug- 
gested by some,**-** depends on whether the adverse effects of these drugs may 
be overcome by antimicrobials. For these reasons it is felt that case reports 
bearing on this question are worth while. 


Case REporT 


A 51 year old male factory worker was admitted to University Hospital on Jan- 
uary 7, 1952, with a generalized rash, anorexia, fever, cough and arthritis. 

Twelve years prior to admission there had been the onset of arthritis in the 
right foot, with subsequent involvement of the hands, elbows, knees and feet. There 
had been much stiffness, pain and, eventually, deformities with limitation of motion. 
The diagnosis of rheumatoid arthritis had been made by his physician, and treatment 
consisted chiefly of salicylates. One year prior to admission he was treated with 
cortisone for about three months, with only temporary improvement in joint motion, 
and by May, 1951, he was too crippled to continue work. In June, 1951, a non- 
pruritic, red, plaque-like lesion, about 3 cm. in diameter, was noted over the sternum. 
Six weeks later more erythematous scaling lesions appeared on the lobes of the ears 
and on the face and arms. In late November, 1951, the lesions flared and spread 
rapidly to the legs, palms and soles. In addition, constitutional symptoms including 
anorexia, nausea and weakness developed. During December, 1951, there was a 
weight loss of 10 pounds, and afternoon feverishness was noted. He had a cough 
productive of small amounts of grayish sputum, but there had been no hemoptysis 
or chest pain. Three days before admission his feet began to swell and the joint 
aching became very severe. Past medical history was noncontributory. There was 
no history of allergic disease. Medications had consisted only of aspirin compound. 
The patient’s mother had had a crippling form of arthritis, presumably rheumatoid, 
but the family history was otherwise negative. 

The blood pressure was 130/84 mm. of Hg; temperature, 100° F.; pulse, 108. 
The patient was bedridden and acutely ill. He was covered with a diffuse, scaling, 
erythematous, papulosquamous eruption which was nonpruritic. Chiefly involved 
were the face, neck and anterior chest, and the extensor surfaces of the arms and 
legs. A fluffy white exudate and a few retinal hemorrhages were seen on fundu- 
scopic examination. Moist rales were heard over the right posterior chest. The 
cardiac examination was essentially negative. The liver and spleen were not pal- 
pable. No lymphadenopathy or tophi were noted. There was limited painful 
motion of all extremity joints, especially the knees and elbows. Fusiform swellings, 
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ulnar deviation and atrophic changes of the fingers typical of rheumatoid arthritis 
were present. The entire right lower leg was edematous, warm and reddened. 

The hemoglobin was 11.5 gm. %; the hematocrit, 35 vol. %, and the corrected 
sedimentation rate, 20 mm. per hour. There were 3.9 million red cells per cubic 
millimeter, and the white count was 7,450 per cubic millimeter, with a normal dif- 
ferential. The urine was !oaded with red cells but was negative for albumin. 
Serum uric acid was 4.1 my. %, and the nonprotein nitrogen was 24 mg. %. The 
total serum proteins weie 7.3 gm. %, with 3.3 gm. albumin and 4.0 gm. globulin. 
The gamma globulin was 24.8 units, the thymol turbidity was 26 units, the cephalin 
flocculation was 4 plus at 24 and 48 hours. Bromsulphalein retention was 21%. The 
prothrombin concentration was 100%. The Kahn test was negative. Two prepara- 
tions for lupus erythematosus cells were negative. 

Roentgenograms of the chest revealed an infiltration of the right upper lung, 
with cavitation and evidence of bronchogenic spread to the left lower lung. Tuber- 
culin skin test 1: 10,000 (O.T.) was positive with 15 by 20 mm. induration, and 
the sputum was positive on concentrate, and later on culture, for acid-fast bacilli. 
Intravenous pyelograms were normal. The serum protein fractions were suggestive 
of lupus erythematosus. A skin biopsy was interpreted as being more suggestive 
of lupus erythematosus than of psoriasis or seborrheic dermatitis. An ophthal- 
mologist regarded the retinal lesions as due either to lupus erythematosus or to 
tuberculosis. In spite of the negative L.E. cell tests, the clinical impression was 
that the patient had disseminated lupus erythematosus in addition to active cavernous 
pulmonary tuberculosis, rheumatoid arthritis and thrombophlebitis of the right leg. 

On January 25 streptomycin, 1 gm. daily, and para-aminosalicylic acid (PAS), 
12 gm. daily, were begun; but the course continued steadily downhill. There were 
daily temperature elevations as high as 100° F. The patient complained of increas- 
ing pain in the joints and became almost completely immobilized. In the meantime, 
the rash had progressed to involve the entire body and finally became hemorrhagic. 
Decubital ulcers appeared. Anorexia and nausea were increasingly severe and, on 
February 10, the patient began vomiting coffee-ground material which was guaiac- 
positive. By this time the hemoglobin had fallen to 9.5 gm., the red cell count to 
3.5 million per cubic millimeter, and the white cell count to 2,750 per cubic milli- 
meter, of which 66% were neutrophils, 17% monocytes and 16% lymphocytes. An- 
other L.E. cell test was negative. The direct eosinophil count was 0 per cubic milli- 
meter. A skin and muscle biopsy (figure 1) of the gastrocnemius was reported by 
the pathologist as follows: “Exfoliative erythroderma which suggests a bullous form 
of lupus erythematosus but may be pemphigoid. The muscle changes are those of 
a severe periangiomyositis. The skin and muscle changes might be considered with 
the Senear-Usher syndrome and probably represent lupus rather than pemphigus.” 

At this point there seemed to be no choice but to begin treatment of the lupus 
erythematosus with ACTH, despite possible adverse effects on the coexisting tu- 
berculosis. It was hoped that any ill effects would be prevented by the continuing 
streptomycin and PAS therapy. Beginning on February 15, 1952, 100 mg. ACTH 
were given in divided doses daily for 12 days, with prompt remission of all symptoms. 
The rash, nausea, vomiting, arthralgia, malaise and weakness cleared completely. 
The hemoglobin rose from 9.5 to 11 gm. per cubic millimeter, the hematocrit from 
31 to 40 vol. %, and the white count from 2,750 to 8,000 per cubic millimeter. The 
hematuria ceased, and the Bromsulphalein retention declined from 26% to 11.6%. 
Direct eosinophil counts remained 0 per cubic millimeter both before and after 12 
days of treatment. The 17-ketosteroid excretion, which was 7.9 mg. per 24 hours 
before treatment, was not determined again until four weeks later, when the dose 
of ACTH had been reduced to 60 mg. per day. At this time it was 12.6 mg. per 24 
hours. A later determination, while the dosage was 50 mg. ACTH daily, was 21 mg. 
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per 24 hours. The tuberculin reaction, which had been 15 by 20 mm. erythema and 
induration, with 1: 10,000 dilution, became negative at 14 days and 21 days, when 
daily ACTH dosages were 80 mg. and 60 mg., respectively. However, the 1: 100 test 
dose was still positive at 21 days, with an induration of 20 by 20 mm. 

Cough and fever were among the symptoms to disappear immediately, and the 
sputum diminished steadily over several weeks. The last positive sputum culture 
was that of April 4; all subsequent cultures have been negative. Roentgenograms 
of the chest taken on admission (January 7) and just prior to. ACTH: therapy 
(February 11, figure 2a), showed evidence of cavitary right upper lung disease, with 
bronchogenic spread to the left lower lung. There was continued increase in cavitary 
size, reaching 4 cm. by March 10, after four weeks of ACTH (figure 2b); but fol- 
lowing this there was complete clearing of left-sided disease, spontaneous collapse of 
the cavity and marked resolution of the right upper lung infiltrations, as shown by 
the film of April 10 (figure 2c). The residual in the right apex improved only 
slightly thereafter, with stability of lesions from June, 1952, to the present. (See 
film of September 1, 1953, figure 2d.) 

After 12 days of 100 mg. of ACTH daily, the dose was gradually reduced to 15 
mg. twice daily by the seventh week of therapy (March 29, 1952), at which time 
there was abrupt recurrence of joint pains, malaise and the erythematous lesions 
of the forehead, eyebrows and nose. Because of this the ACTH was increased to 
20 mg. three times a day for one week, again with prompt remission of symptoms. 
At the time of this relapse the tuberculin reaction became slightly positive—to 1: 10,000 
0.T. (5 by 5 mm. induration)—but x-rays revealed no change. At this time it 
appeared unlikely that ACTH could be withdrawn without relapse of the lupus ery- 
thematosus ; therefore, the patient was maintained on 25 mg. twice a day for the third, 
fourth and fifth months of therapy. During this time there was no clinical or labora- 
tory evidence of lupus erythematosus, including two L.E. cell tests, so the dosage of 
ACTH was thereafter reduced by 5 mg. every two weeks and was stopped, after 
seven months of continuous therapy, on September 25. During the third month 
of therapy the 17-ketosteroid excretion for 24 hours reached a peak of 21.1 mg., but 
declined as ACTH was reduced, reaching 5.5 mg. per 24 hours when treatment was 
stopped; it remained at this level four months later. The tuberculin test again be- 
came positive with 12 by 12 mm. of induration when 30 mg. were the daily dose, and 
returned to 15 by 15 mm. of induration after discontinuation of ACTH, essentially 
as before treatment. The hemoglobin, white count, urine, total serum proteins and 
A/G ratio, and liver function tests returned to normal values during ACTH treatment, 
and remained normal after its withdrawal. 

During ACTH administration the usual 800 mg. sodium diet, potassium chloride 
supplements and desiccated thyroid were given. Frequent weights, blood pressure 
recordings, electrolyte studies and blood sugars were obtained. Only the weight 
varied significantly ; there was evidence of fluid retention during the first two weeks, 
with abrupt weight gains and some rounding of the face, but these disappeared when 
the dose was reduced to 60 mg. Penicillin or Aureomycin was used during the first 
two weeks when high dosage of ACTH was employed. Later, during the fourth and 
eighth weeks, cold abscesses appeared beneath the skin of the left upper arm and at 
the right wrist. The first was drained and found negative on smear and culture for 
acid-fast bacilli, and both cleared promptly with short courses of Aureomycin. 

In view of the patient’s poor prognosis, streptomycin and PAS have been con- 
tinued to date, but the patient was gradually returned to activity and was discharged 
home on March 29, 1953, 15 months after admission and nine months after inactivation 
of his tuberculosis and lupus erythematosus. Check-up examinations every six weeks 
to March, 1954, have shown no evidence of reactivation of his pulmonary tuberculosis 
or lupus erythematosus. 
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CoMMENT 


A patient with far advanced cavernous pulmonary tuberculosis was begun 
on streptomycin and PAS on January 25, 1952. ACTH therapy was started on 
February 15, 1952 and continued for seven months because of coexisting dis- 
seminated lupus erythematosus. Within eight weeks of the start of hormone 
therapy the extensive bilateral exudative disease cleared remarkably, the cavity 
closed without collapse procedures, and the sputum cultures became negative. 
The tuberculin test became negative in first strength and remained so while the 
dose of ACTH was in excess of 30 mg. daily. All symptoms except sputum 
cleared in the first few days of treatment, and that declined steadily over several 
weeks. 

Although 17-ketosteroid excretion was never proved to be elevated beyond 
21 mg. per 24 hours, definite adrenal response was shown not only by the 
immediate response of the lupus erythematosus (rash, anemia, leukopenia, ar- 
thralgias and malaise), but also by the conversion of tuberculin tests, persistent 
total eosinopenia, 10 pound fluid retention despite salt restriction, and the de- 
velopment of moonface. However, it may be argued that the adrenal response 
was not adequate to cause the deleterious effects suggested by animal experi- 
ments. On the other hand, the remarkable response of this patient’s far ad- 
vanced pulmonary tuberculosis in the two months following the addition of 
ACTH to streptomycin and PAS therapy suggests there may conceivably have 
been a beneficial effect. 

Despite numerous reports of the deleterious effects of ACTH and cortisone 
on tuberculosis in experimental animals, and the association of reactivations, 
serious spreads and dissemination in humans, it has not been shown that the ad- 
ministration of these drugs in human tuberculosis covered by streptomycin and 
PAS has proved harmful. Numerous cases of tuberculosis under antibiotic 
treatment must have received ACTH or cortisone. It would be worth while if 
these experiences were reported, for although these useful drugs will be employed 
in desperate circumstances, as in the case described, ordinarily they will continue 
to be regarded as contraindicated in tuberculosis, which may not be necessary 
when antimicrobials are used. 

If streptomycin and PAS should be proved to prevent the adverse effects 
of ACTH and cortisone on tuberculosis, not only would this permit a wider 
use of ACTH and cortisone but also advantage might be taken of certain effects 
of these agents desirable in treating tuberculosis itself, by affording symptomatic 
relief in the acutely and desperately ill ** and by inhibition of excess granulations 
and fibrosis. This latter effect may be of value in enhancing penetration of 
antimicrobial drugs to the organisms and in preventing cerebrospinal fluid block- 
age in tuberculous meningitis.**-** 


SUMMARY 


A:case of lupus erythematosus with active, far advanced pulmonary tubercu- 
losis ‘was treated with ACTH, streptomycin and PAS for seven months, and 
with st-eptomycin and PAS thereafter. The lupus erythematosus went into im- 
mediate remission, which has persisted 18 months beyond ACTH therapy. The 
tuberculosis underwent unusually rapid regression and inactivation. 

The importance of learning if ACTH and cortisone exert deleterious effects 
on human tuberculosis in spite of antimicrobial therapy is discussed. 
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‘ QUINIDINE-INDUCED THROMBOCYTOPENIC PURPURA 
COMPLICATING DICUMAROL THERAPY * 


ay Rosert D. Gittter, M.D., Mitton Kissin, M.D., F.A.C.P., and 
Joserx Litwins, M. D., F.A.C. P., New York, N.Y. 


THE allergic and toxic manifestations which may follow the use of quinidine 
are well known.? Such reactions may be classified as (1) gastrointestinal, (2) 
respiratory, (3) dermatologic, (4) renal, (5) neurologic, (6) hematopoietic, 
(7) febrile, and (8) combined forms. Gastrointestinal effects ascribed to quini- 
dine are nausea, vomiting, abdominal distress and diarrhea; respiratory effects 
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resemble a histamine reaction, with coryza and bronchospasm ; dermatologic ef- 
fects occur as pruritus, urticaria, angioneurotic edema, morbilliform, scarlatini- 
form and maculopapular rashes, exfoliative dermatitis, pigmentation, and eczema- 
toid and pemphigoid lesions; renal effects are hematuria and albuminuria ; 
cardiovascular toxic effects seen are ventricular fibrillation and asystole ; hemato- 
poietic effects include agranulocytosis, hemolytic anemia and thrombocytopenic 
purpura; neurologic effects are headache, apprehension, excitement, confusion, 
tinnitus and vertigo; combined forms of these manifestations may be seen in 
cinchonism. Drug fever due to quinidine is not a rare complication. 

The least common of the hematopoietic effects of quinidine is thrombocyto- 
penic purpura. In 1941 Broch? reported such a case following the administra- 
tion of the drug. In 1948 Nudelman, Laff and Howe® reported a similar case 
occurring after a total dose of 6.0 gm. of quinidine sulfate. In 1950 Norcross ¢ 
reported a third case in which cerebral purpura almost proved fatal. In 1952 
Bigelow and Desforges * studied two patients who demonstrated platelet agglu- 
tination by an abnormal factor present in their plasma following quinidine ther- 
apy. In 1953 Larson * published studies on a case of quinidine-induced thrombo- 
cytopenic purpura with evidence to support an antigen-antibody type of reaction 
as the causative agent of the platelet depression. In 1953 Bolton and Young’ 
observed a patient whose thrombocytopenic purpura was etiologically related to 
quinidine. They pointed out that the rapid onset of purpura suggested peripheral 
destruction of platelets rather than production failure. In 1954 Barkham and 
Tocantins * reported a similar case, in which studies revealed a thrombocytolytic 
effect of the patient’s serum following quinidine ingestion. . 

An additional case of quinidine-induced thrombocytopenic purpura is re-" 
ported below. Since the quinidine was being administered concurrently with 
Dicumarol during the course of a myocardial infarction, the bleeding phenomena 
were first ascribed entirely to the known anticoagulant. Only when the pro- 
thrombin deficiency was corrected and the coagulation defect still remained did 
studies reveal the true nature of the bleeding. 


Case REPORT 


A 51 year old male first consulted one of us in 1935 complaining of weakness 
and loss of weight. Examination revealed diabetes mellitus, which was controlled 
with diet and insulin. In 1937 he was seen with a bout of paroxysmal atrial fibrilla- 
tion, which reverted to a regular sinus rhythm with quinidine therapy. Shortly 
following his bout of fibrillation he complained of severe abdominal pain, weight loss 
and excessive nervousness. His diabetes during the preceding year had become much 
more severe, requiring larger doses of-insulin. At this time, his basal metabolic rate 
was found to be plus 32. A barium meal showed a penetrating ulcer on the re- 
entrant angle of the stomach. The patient received dietary therapy for his gastric 
ulcer and Lugol’s solution for the hyperthyroidism. As the latter was controlled, his 
insulin requirements decreased markedly. The ulcer symptoms, however, became 
intractable, and in 1938 the patient underwent a subtotal gastrectomy. That same. 
year he developed bilateral leg and’ shoulder pain. X-ray studies revealed moderate 
osteoporosis. Blood calcium, phosphorus and phosphatase studies were normal. © The 
osteoporosis was attributed to the hyperthyroidism and diabetes. In addition, the 
patient continued to have intermittent attacks of paroxysmal atrial fibrillation, which 
responded to quinidine therapy. At this time his basal metabolic rate was normal, 
and during the subsequent years his diabetes decreased in severity. In 1950 the 
patient required no insulin. 
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In December, 1953, the patient was admitted to the Beth Israel Hospital with 
the chief complaint of chest pain of 48 hours’ duration. He had noted increasing 
dyspnea on moderate exertion for the past 10 days. Forty-eight hours prior to ad- 
mission he had had several bouts of substernal pain, constricting in nature, without 
radiation, most marked postprandially. Within the last 24 hours the pain had become 
constant. There was no history of orthopnea, paroxysmal nocturnal dyspnea, cough, 
hemoptysis or previous angina. He had no previous history of rheumatic fever, 
hypertension or renal disease. There was no history of epistaxis, easy bruisability 
or abnormal bleeding following tooth extraction. An electrocardiogram 24 hours 
prior to admission revealed atrial fibrillation with a posterior wall myocardial in- 
farction. The rhythm reverted to normal sinus following 0.6 gm. of quinidine sulfate, 
following which he was maintained on 0.2 gm. four times daily. 

The patient was in no apparent distress. The temperature was 100° F.; pulse, 
72; respirations, 18; blood pressure, 110/65 mm. of Hg. There was no sublingual or 
cervical venous distention. The fundi revealed tortuosity and narrowing of the 
arterioles. No hemorrhages, exudates or capillary aneurysms were seen. There was 
no exophthalmos. The thyroid gland was not palpably enlarged. There was no 
bruit. The lungs were clear to percussion and auscultation. The heart was not 
enlarged to percussion and was regular. The sounds were of good quality. The 
second aortic sound equaled the second pulmonic. There was a grade 1 apical blow- 
ing systolic murmur. No thrill was palpable. No rub or gallop rhythm was audible. 
The liver and spleen were not palpable. The extremities revealed no cyanosis, club- 
bing or edema. 

Examination of the urine revealed a specific gravity of 1.022; reaction, acid; 
color, yellow; albumin, negative; glucose, 3 plus. The sediment contained occasional 
red and white blood cells. The erythrocyte count was 3.86 million; hemoglobin, 12 
gm. (77%); leukocyte count, 5,250; polymorphonuclear cells, 81%; lymphocytes, 
14% ; eosinophils, 1% ; monocytes, 4%. The sedimentation rate was 5 mm. (Wester- 
gren). The blood glucose was 184; the nonprotein nitrogen, 32 mg. %. The plasma 
prothrombin time was 14.6 seconds, with a control of 14.3 seconds. Dicumarol 
therapy was begun with dosages of 300, 200, 125 and 100 mg. daily between November 
14 and November 20. On November 21 the patient had a nosebleed from the left 
side of two hours’ duration. The prothrombin time on that date was 23.7 seconds, 
with a control of 14.7 seconds. No definite nasal bleeding point could be identified. 
The bleeding failed to respond to ice, pressure and local Gelfoam application. The 
left nostril was packed with adrenalin gauze. The following day the nasal bleeding 
increased in severity. The patient also developed gross hematuria. He was treated 
with vitamin K: oxide intravenously and vitamin C. A Rumpel-Leede test was 
markedly positive. The prothrombin time was normal. In spite of the therapy, 
bleeding from the nostril persisted, and the patient received two pints of fresh whole 
blood. On November 23 studies of the clotting mechanism revealed a coagulation 
time of 10 minutes, bleeding time prolonged, prothrombin time normal, platelet count 
125,000, and serum prothrombin consumption time markedly shortened, indicating 
no prothrombin consumption; this was distinctly abnormal.® The epistaxis and 
hematuria persisted, and multiple purpuric areas were seen in the skin. On Novem- 
ber 24 the diagnosis of thrombocytopenic purpura secondary to quinidine therapy was 
suspected. By this date the patient had received a total of 8 gm. of quinidine 
sulfate. A platelet count performed on that morning was 76,000. Although an order 
was given that the quinidine be discontinued immediately, through an error the 
patient received the medication for two more days. The platelet count subsequently 
dropped to 14,000 and the bleeding time was prolonged over 20 minutes. There was 
no clot retraction after six hours. Two days following stoppage of the medication 
the platelet count was 80,000. The epistaxis and hematuria had ceased. The platelet 
count subsequently rose to 232,000. At that time the coagulation and bleeding tests 
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TABLE 1 
Clotting Mechanism with Quinidine 
Test During Quinidine After Quinidine Normal 

1. Platelet count 174,000—14,000 232,000 180,000-—250,000 
2. Clot retraction None after six hours | Complete in one hour} 1-2 hours 
3. Bleeding time 20 minutes 5 minutes 3-6 minutes 
4, Coagulation time 6 minutes ‘7 minutes 6-18 minutes 
5. Plasma prothrombin time | 14.9 seconds 13.2 seconds 14 seconds 
6. Serum prothrombin con-| 13.9 seconds 60 seconds 30-60 seconds 

sumption time : 
7. Capillary fragility (Rum- | Positive Negative Negative 

pel-Leede) 














were normal. The serum prothrombin consumption time was also normal. The 
patient subsequently made an uneventful recovery. A summary of the blood co- 
agulation studies appears in table 1. 


DIScussION 


With the use of a known anticoagulant during the course of a myocardial in- 
farction, it is most reasonable to ascribe bleeding manifestations to this drug, par- 
ticularly because there is not always a precise correlation between prothrombin 
level and bleeding. Since quinidine is frequently prescribed for arrhythmias 
during myocardial infarction, knowledge of the thrombocytopenia that may result 
is of more than academic interest. It was not until the plasma prothrombin time 
had returned to normal that the presence of such a mechanism in the above case 
was suspected. The first laboratory evidence of such a coagulation defect was 
seen in the serum prothrombin consumption test. This test measures the residual 
prothrombin remaining in the serum after the blood has clotted. A simplified 
procedure for performing the test is now available.° The amount of prothrombin 
remaining in the serum has been shown to have considerable clinical significance. 
In such disease states as hemophilia with deficiency of the antihemophilic globu- 
lin, thrombocytopenia with deficiency of the platelet-tissue thromboplastic en- 
zyme, and qualitative defects in the platelets (thrombasthenia),’° there is less 
consumption of prothrombin during blood coagulation and consequently more 
residual serum prothrombin activity. In the case reported above the serum pro- 
thrombin consumption test showed that no consumption of prothrombin occurred, 
and this defect appeared even before the platelet count depression was noted. 
Subsequently, the marked thrombocytopenia appeared. There is little room for 
doubt that the thrombocytopenia occurred secondary to the quinidine administra- 
tion. The nature of this drug hypersensitivity state is a problem that still re- 
mains unsolved. Repeated exposure to the drug favors the development of such 
a state. The hypersensitivity may not be permanent. Recent studies relate the 
Seeing to either an abnormal platelet agglutinin or a thrombocytolytic 
actor. 


SUMMARY 


A case of quinidine-induced thrombocytopenia is reported. The concomitant 
use of Dicumarol during a myocardial infarction complicated the diagnosis. The 
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serum prothrombin consumption test in detecting the coagulation defect was of 
value. 
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HYPERTENSION ASSOCIATED WITH RENAL ARTERY 
ANEURYSM AND RELIEVED BY NEPHRECTOMY * 


By Bernarp H. Pastor, M.D., Rate M. Myerson, M.D., F.A.C.P., Gzorce 
T. Wout, M.D., and Paut V. Rouse, M.D., Philadelphia, Pennsylvania 


INTRODUCTION 


WELL documented examples of hypertension produced by unilateral renal 
lesions are relatively rare. The importance of recognizing such lesions is ob- 
vious, since this form of hypertension is curable. The diagnosis depends upon 
an awareness of the possible role of the avascular kidney in the etiology of hyper- 
tension and the investigation of this potential etiologic factor in all hypertensive 
patients. The introduction of newer diagnostic technics, including aortography, 
has facilitated the identification of these lesions. 

By means of translumbar aortography we have recently demonstrated an 
unsuspected aneurysm of the renal artery in a young adult male with hyperten- 
sion. Following nephrectomy, the hypertension was completely relieved. 

* Received for publication May 19, 1954. 


From the Departments of Medicine, Radiology and Surgery, Veterans Administration 
Hospital, Philadelphia, Pennsylvania. : 
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Case REporT 


A 36 year old white male was first admitted to the Philadelphia Veterans Ad- 
ministration Hospital on February 16, 1953, because of intermittent right flank pain 
of one to one and one-half years’ duration which had become worse 10 days prior 
to admission. In 1950 the diagnosis of hypertension had been made in another 
hospital, where he was treated for a suspected arterial occlusion in the left leg. In 
1952 there was a similar episode, thought to represent an arterial occlusion in the 
right leg, and the diagnosis of hypertension was again made. Following each epi- 
sode of apparent arterial occlusion, intermittent claudication appeared, and it had 





Fic. 1. Intravenous urogram showing small right kidney with normal outline of renal 
pelvis. The left kidney is The but otherwise normal in appearance. 
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Fic. 2. Translumbar aortogram showing the small right kidney. The lower pole 
is poorly vascularized. The upper two thirds appears to be supplied with blood by an 
accessory renal artery which arises from the celiac axis. At the site of origin of the right 
renal artery is a saccular density ending blindly. This appears to be an aneurysm 
renal artery with occlusion distal to the sac. The left kidney is normally vascularized. 


increased in severity during the year prior to his entry here. The patient had also 
noted gradual obliteration of the pulses in his right foot. 

At the time of his entry to.the hospital the patient’s blood pressure was 210/126 
mm. of Hg. There was Grade II hypertensive retinopathy, with attenuation and 
tortuosity of the arterioles and arteriovenous nicking, but no hemorrhages or exudates. 
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The heart was not enlarged. There was a faint systolic murmur at the apex. Al- 
though the blood pressure in the legs was unobtainable, normal femoral and diminished 
dorsalis pedis and posterior tibial pulses were present. Roentgen examination re- 
vealed calcification in the arteries of the lower extremities. 

In a survey film of the abdomen the right kidney was quite small. However, 
on intravenous urography there was excellent concentration of dye in both kidneys 
in the usual time interval (figure 1). The renal pelvis on the right, though small, 


Fic. 3. Film taken 15 seconds after figure 2. The kidneys show nephrographic 
effect. Note persistence of dye in the aneurysmal dilatation after most of the dye has 
disappeared from the arterial. circulation. 
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was normal in appearance. Differential renal function studies showed some im- 
pairment of function on the right, but total renal function was excellent. An aorto- 
gram was attempted but the study was unsatisfactory because of poor visualization 
of the renal vessels. 

In an attempt to relieve the peripheral vascular insufficiency, bilateral lumbar 
sympathectomy was performed and was followed by considerable improvement in the 
intermittent claudication. During hospitalization the blood pressure ranged from 
160 to 220 systolic and 100 to 150 diastolic, with an average of 180/120 mm. of Hg. 
The possibility that the small right kidney might be related to the hypertension was 
considered by the house staff but, in view of the good renal function, nephrectomy 
was not performed. 

The patient was discharged May 8, 1953, his intermittent claudication much 
improved and with a blood pressure of 180/120 mm. of Hg. 

He was re-admitted to the hospital on August 11, 1953, because of constant right- 
sided abdominal pain. He also complained of pain in both groins, particularly on 
the right, persistent intermittent claudication and loss of libido. Examination 
revealed essentially the same findings as on the previous admission. The blood 
pressure was 190/110 mm. of Hg. An x-ray of the chest showed slight left ven- 
tricular enlargement. The electrocardiogram was normal. A repeat translumbar 
aortogram on September 4 (figure 2) revealed a small right kidney measuring 4.5 
by 10 cm. The lower pole was poorly visualized, and the upper two thirds appeared 
to be supplied with blood by an accessory renal artery arising as a terminal branch 
of the celiac axis. At the site of origin of the main renal artery there was a rounded 
density 1.5 by 2.5 cm. This density persisted after the dye had disappeared from 
the rest of the abdominal circulation (figure 3). It was interpreted as a saccular 
aneurysm of the right renal artery, with occlusion distal to the sac. The left renal 
artery was normal and the left kidney was normally vascularized. 

An operation was performed on September 22 by Dr. Frank Allbritten, Jr., and 
Dr. John L. Wilkerson. A ruptured renal aneurysm with a false aneurysmal sac 
filled with laminated clot was discovered. Right nephrectomy and repair of the aorta 
at the site of origin of the renal artery aneurysm were accomplished. It was neces- 
sary to occlude the aorta just below the diaphragm for 23 minutes. During this 
period there was no blood flow to the left kidney or to other organs supplied by 
branches of the aorta below this level, except through their collateral circulation. 

Following operation the blood pressure fell to 100/70 and gradually stabilized 
at 110/80 mm. of Hg. There was marked oliguria for five days, and the blood urea 
nitrogen rose rapidly to a level of 187 mg. % on September 30, with a creatinine of 
13.3 mg. %. The blood urea nitrogen gradually fell to a level of 25 mg. % on October 
21, with a creatinine level of 2.0 mg. %. The final blood urea nitrogen was 23 mg. % 
on October 30. Two weeks after the operation some difficulty with postural hypo- 
tension was experienced by the patient, but it was controlled by elastic bandages and 
ephedrine. On December 1, approximately two and one-half months after the 
operation, the blood pressure was 120/80 supine and 110/90 mm. of Hg in the erect 
position. 

Pathologic examination of the kidney confirmed the presence of a large false 
aneurysm filled with laminated clot. Microscopic examination revealed atrophy and 
degenerative changes with predominantly tubular involvement. In some areas the 
changes were said to resemble coagulation necrosis. There was also necrosis in 
the pelvic region. 


Comment: The absence of pathologic changes in the kidney, except for those 
of atrophy and necrosis, seems to exclude underlying renal disease as the etio- 
logic factor of the hypertensive state. This case probably represents a true ex- 
ample of hypertension caused by unilateral renal ischemia, secondary to renal 





—- Oo — ® OC&«; ew OO Co 8 = *. © 


co. 


— fF 


= Be mw OO 








CASE REPORTS 1127 


artery obstruction. The failure to advise nephrectomy on the first admission, de- 
spite the suspected Goldblatt’s mechanism, emphasizes the importance of a high 
index of suspicion for surgically correctable forms of hypertension, despite their 


low incidence. 
DIscussION 


Aneurysm of the renal artery is a rare pathologic entity. Extensive studies 
of autopsy material indicate that it occurs with a frequency of less than 0.015%. 
A review of 41,000 autopsies by Kment * revealed 554 aneurysms, of which only 
five were in the renal artery, an incidence of 0.012%. Howard and his associ- 
ates * found 10 renal artery aneurysms in a series of 69,819 autopsies, an incidence 
of 0.015%. 

This lesion is even less frequently diagnosed clinically. At the turn of the 
century Keen * reviewed the world literature and found only 12 cases. In 1932 
Mathé * tabulated 56 cases reported prior to that time, and in only seven had the 
diagnosis been made before operation or death. Lownsley and Cannon ° found 18 
additional cases in the literature and reported one of their own. Of this group of 
19 cases, five were diagnosed during life. The most recent comprehensive review 
of the subject of renal artery aneurysm is that of Abeshouse.° He added 20 cases 
from the literature and two of his own, bringing the total to 115 cases. Of the en- 
tire series, only 25 were diagnosed prior to operation or necropsy. Since 1951, 
reports of only four additional cases have appeared,” **® and with our case the 
total number in the world literature is now 120. 

Other authors have emphasized the clinical rarity of this lesion, although 
Sharp and Green ?° pointed out that many cases may be buried in the literature 
under other subjects, such as retroperitoneal hemorrhage. The difficulty of mak- 
ing’ a diagnosis except by accidental discovery at operation or autopsy has been 
amply illustrated by the infrequency with which the lesion was suspected in the 
reported cases. The development of technics for aortography has greatly fa- 
cilitated the diagnosis of vascular abnormalities of the renal artery. Dos Santos 
and his coworkers ** have been credited with the introduction of translumbar 


. aortography in 1929. They applied this technic to 300 cases without a fatality. 


However, the method was not widely accepted and was objected to on the basis 
of its danger and its failure to demonstrate the thoracic aorta. In 1941 Farinas ** 
described retrograde catheterization of the aorta, which seemed to meet some of 
the objections but necessitated exposure of the femoral artery. Translumbar 
aortography was introduced into this country in 1942 by Nelson.** In 1948 
Melick and Vitt ** reviewed 3,000 aortograms performed by this route without a 
single fatality recorded as directly due to the procedure. An excellent review 
by Goodwin and his associates ** compared the two methods. They concluded 
that translumbar needle aortography is simpler, less hazardous and more suit- 
able than the retrograde technic for all cases except those in which there is an 
obvious advantage in placing the catheter at a certain level. Smith and his 
associates ** have recently reported the successful performance of over 1,000 
aortic punctures for aortography without a fatality and without significant 
morbidity. In those cases where catheterization is advantageous, the necessity 
for exposure of the femoral artery has been obviated by the development of a 
technic for the introduction of a polyethylene catheter percutaneously through a 
large bore needle.** 
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The use of aortography for the demonstration of renal artery aneurysm was 
suggested but not applied by Mathé,* Lownsley and Cannon,® Sharp and Green” 
and others. 

Before the use of aortography, cases diagnosed preoperatively were identified 
chiefly by the presence of a characteristic signet-ring or wreath-shaped calcifica- 
tion along the medial border of the kidney, in conjunction with the clinical his- 
tory. This calcification was present in only 33 of the 119 cases. In six cases it 
was apparently mistaken for some other lesion. The presence of calcification 
is not diagnostic of renal artery aneurysm, since it may be in some other site, such 
as the splenic artery. In some cases stereoscopic views or laminagraphy have 
been helpful in demonstrating the relationship of the calcific density to the kidney. 
The absence of calcification does not preclude the diagnosis since, as in our case, 
the aneurysm may not be calcified. Abeshouse* was the first to demonstrate a 
renal artery aneurysm by aortography, using percutaneous retrograde catheteri- 
zation of the femoral artery. Shapiro’ included in his series of 17 translumbar 
aortograms a renal artery aneurysm in a 65-year old woman. Our case is the 
third to be identified by this method. 

Hypertension due to renal ischemia has been firmly established on an ex- 
perimental basis by Goldblatt ** *° and others. The actual number of reported 
cases in which hypertension is associated with obstructive lesions of one or both 
renal arteries in man is not large, and most of the evidence as to the etiologic 
role of these lesions is indirect.2° Yuile *° feels that there has been too great a 
tendency to assume the presence of a “Goldblatt mechanism” merely because 
of the presence of a lesion narrowing the lumen of a renal artery. On the other 
hand, there are convincing examples of hypertension relieved by nephrectomy 
which suggest that there is a clinical counterpart of experimental renal hyper- 
tension.® #4 22, 28,24 The subject has recently been reviewed in some detail by 
Laforet.2* Of the 119 cases of renal artery aneurysm previously reported, hy- 
pertension is specifically mentioned in only 19. It is probable that in many cases 
the aneurysm does not interfere with blood supply. Howard and his associates * 
reported an immediate and persistent fall in blood pressure following nephrectomy 
in a five year old child in whom a large renal artery aneurysm was discovered 
during the final stage of a bilateral sympathectomy and renal decapsulation. 
They reported that the blood pressure fell from 190/140 preoperatively to 126/80 
mm. of Hg postoperatively. The validity of attributing the results to nephrec- 
tomy instead of to the sympathectomy has been questioned by Yuile.2° The 
case is further complicated by the pathologic report of glomerulonephritis in the 
resected kidney. Von Firks ** reported nephrectomy for hypernephroma in a 
patient with hypertension of four years’ duration. At operation, a renal artery 
aneurysm was also found. The blood pressure, which had ranged from a systolic 
level of 195 to 245 preoperatively, dropped to 130 postoperatively. In this case, 
also, the etiology is somewhat confused by the presence of two lesions. One of 
the cases reported by Abeshouse * had a preoperative blood pressure of 190/100 
mm. of Hg. It was 150/70 mm. of Hg in the immediate postoperative period 
and 130/90 mm. of Hg 20 months later. 

It is apparent that in the majority of previously reported cases the etiologic 
role of the obstructing renal artery lesion has been established by inference from 
the presence of such a lesion after death in a patient with hypertension.2® Our 
patient is one of a very small group of cases in which the renal étiology of the hy- 
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pertension was demonstrated by relief following nephrectomy and in which no 
other lesion which might be responsible was found. 


SUMMARY 


A case of hypertension associated with renal artery aneurysm in a young 
adult male is presented. The lesion was demonstrated by translumbar aortog- 
raphy, and following nephrectomy the blood pressure returned to normal. 

2. The importance of an awareness of the possible role of such lesions in the 
etiology of hypertension is emphasized. 

3. The literature on renal artery aneurysm and renal hypertension is briefly 
reviewed. 


ADDENDUM 


The patient was seen again on September 10, 1954, approximately one year 
after operation. His blood pressure at that time was 120 systolic, 80 diastolic, and 
he was completely asymptomatic except for persistence of his intermittent 
claudication. 
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COEXISTING MYXEDEMA AND CHRONIC PLUMBISM* 


By Howarp U. Kremer, M.D., and Martin N. Frank, M.D., 
Philadelphia, Pennsylvania 


THIs case is being presented because the apparent diversity of clinical findings 
and the question of multiple etiologic factors created a diagnostic problem. We 
believe it quite unusual to note objective evidence of activity of lead intoxication 
some 36 years following exposure to this heavy metal. The coexisting 
myxedema lends further interest. 


CasE REPORT 


A 70 year old white male cabinetmaker was admitted to the medical wards of 
the Philadelphia General Hospital on April 13, 1950, for anemia and weakness. This 
was his sixth admission; previous admissions had been required for anemia, weakness 
and angina pectoris. 

Physical examination disclosed a well developed, well nourished male in no dis- 
tress. The temperature, pulse and respirations were normal, and the blood pressure 
was 140/90 mm. of Hg. The patient was noted for the first time to have a croaking 
voice, thick yellowish skin, generalized lethargy and extreme intolerance to cold. A 
grade 1 apical systolic murmur was heard. Two plus bilateral ankle edema was 
present, but there was no evidence of cardiac decompensation, and the circulation 
time (Decholin) was 12 seconds. The right biceps and right triceps reflexes were 
diminished. The left triceps reflex was absent. The Achilles and plantar reflexes 
were absent. There was diminution of pain and touch sensation up to the knees 
bilaterally, and vibratory perception was also diminished in this area. The patient 
was unable to stand. Further inquiry into his medical history revealed several facts 
of importance: From 1914 to 1917 he had worked as an automobile mechanic spraying 


* Received for publication May 21, 1954. 
From the Medical Wards of Philadelphia General Hospital. 
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lead-containing paint. In 1917 he had had an exploratory laparotomy for “gall- 
bladder colic.” No intra-abdominal pathology was found. His father had died of 
“painter’s colic.” Absolutely no history of exposure to lead after 1917 could be 
elicited. 

The neurologic opinion was posterior column disease and peripheral nerve de- 
generation. Endocrinologic consultation stated that “this was a classic case of 
myxedema.” 

The pertinent laboratory data for all admissions are summarized in table 1. 
Because of the anemia, lemon-yellow skin and neurologic abnormalities, the patient 
had been previously diagnosed as having primary pernicious anemia and had been 
treated with liver extract. 

An upper gastrointestinal series was negative. His electrocardiograms remained 
stable, showing T waves of diminished amplitude in the precordial and limb leads. 


TABLE 1 
Summary of Pertinent Laboratory Results 














H : 
Date globin — —— — Remarks Other Laboratory Data 
1-9-47 10 3.35 | 30 Sugar 87 mg. % 
BUN 16 Ana G 
ane _« a 
3-17-47 | 10.5 | 3.32 4.5% Serum protein 6.8 gm. 
Albumin 5 gm 
Globulin 1.8 gm 
4-11-49} 11.2 | 3.22] 31.1 3.1% Basophilic Sugar 133 mg. % 
stippling BUN 25 mg. % 
25% Uric acid 5.9 mg. % 
4-21-49 9.8 | 3.28 | 28 2.5% Basophilic Uric acid 5.66 mg. 
stippling *Blood lead level . Fy mg 
increased Serum bilirubin .44 mg 
5-2-49 9 3.28 | 25.9 | 3.2% Blood lead level .11 mg. _ 
Uric acid 6.9 mg. % 


Serum bilirubin” 65 mg. % 
Calcium 12.2 mg. % 
Phosphorus 3.94 mg. % 


5-12-49 9.6 | 3.12 | 28 5.2% Basophilic Normal bone marrow 

stippling 
1.2% 

4-27-50 9.2 | 3.65 | 28.9 4.2% Basophilic Bilirubin .86 mg. % 

stippling oar 92 mg. 2 
N 31 mg. 

5-9-50 9.0 | 2.78 | 28 3.6% Basophilic Fecal urobilinogen 351 

stippling Ehrlich units in 24 hrs. 


Urine urobilinogen 
.61 Ehrlich aie in 24 hrs. 

















4-18-52 Normal bone 24 hr. urine urobilinogen 
marrow with .60 Ehrlich units 
basophilic 
stippling 








* The normal blood lead level in this laboratory is 0.01 mg. % to 0.03 mg. %.” 
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TABLE 1—Continued 








Date flobin = to. — Remarks Other Laboratory Data 
c.c. 
4-30-52 Normocytes No free HCI in gastric 
predominate; contents after histamine 
occasional finely 
stippled cell 
5-5-52 Screen test for B.M.R. minus 43 
acid and cold Cholesterol 193 mg.}% 
hemolysis and Esters 100 mg. % 
warm agglutinins | Negative liver function 
all negative tests 
5-8-52 8.1 | 2.74 Direct and indirect Coombs’ 
test negative 
5-13-52 B.M.R. minus 41 
No free gastric HCI after his- 
tamine. 9% I! uptake in 
24 hours 
5-29-52 8.9 4.1 12% I! uptake in 24 hours 
% te er TSH. 24 hour urine 
pt noe Wn less than 12 
mouse units 
24 hour urine 17-ketosteroids 
6.2 mg. 
6-5-52 8 5.4% Cholesterol 240 mg. % 
Esters 177 mg. % 
6-19-52 9.6 Blood lead level .07 mg. % 
9-5-52 8.8 Cholesterol 186 mg. % 
7-21-52 9.8 29 4.9% BUN 34 mg. % 
3-16-53 | 11.2 33.8 | 1.4% Significant BMR minus 11 
basophilic 
stippling 























A long bone survey showed some osteoporosis. A bone marrow biopsy showed 
basophilic stippling in a significant number of reticulocytes. X-ray showed left 
ventricular enlargement but no evidence of pericardial effusion. 

As noted in table 1, the basal metabolic rates of minus 41 and minus 43, the I?* 
uptake of 9%, and the failure to respond to thyroid stimulating hormone were in 
accord with the clinical impression of thyroid myxedema. ‘The urinary 17-ketosteroids 
were 6.2 mg. in 24 hours, and the urinary gonadotrophins were less than 12 mouse 
units, both within low normal limits for a man 70 years of age. A thorough hemato- 
logic work-up disclosed a negative direct and indirect Coombs’ test. Screening tests 
for acid hemolysins, cold hemolysins and warm agglutinins were all negative. There 
was very slightly increased erythrocyte fragility. Two significantly elevated blood 
lead levels (0.1 mg. %, 0.11 mg. %) had been obtained.’ Extensive inquiry into 
the patient’s occupational history and environment revealed no source of lead intake 
since 1917. He had done wood cabinet work since then and he had not scraped paint. 
The water piping in his house was of iron structure. There were no factories in 
his locale as a source of lead fumes. 
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Because of the low grade hemolytic anemia, elevated blood lead levels and 
neuropathy, a diagnosis of lead poisoning in addition to myxedema was reached. The 
patient was started on thyroid extract in very small doses (44 grain per day), and 
was also given sodium citrate, 4 gm. three times daily, according to the method of 
Kety and Letonoff * for de-leading. 

When seen in the medical clinic in October, 1952, the patient felt much better 
and did not look myxedematous. At that time it was noted that he had less intol- 
erance to cold. When thyroid extract was increased to 1 grain a day he experienced 
symptoms of angina pectoris for the first time since 1947. This promptly disappeared 
when the dosage was cut to 4% grain daily. The hemoglobin of 9.6 gm. was approxi- 
mately the same as at the time of his discharge in June, 1952. 

A repeat lead level after several months of sodium citrate therapy was 0.07 mg. %. 
He had had no iron, liver or vitamin Bw since his discharge. In March, 1953, his 
hemoglobin was 11.5 gm., with a reticulocyte count of 1.4%, the highest hemoglobin 
and the lowest reticulocyte count recorded for him during all his admissions. 

His basal metabolic rate was minus 11 and he was clinically euthyroid. ‘The 
erythrocytes still showed significant basophilic stippling. 


DISCUSSION 


This case is unusual for several reasons. Evidently we are dealing with a 
case of low grade chronic lead poisoning which has continued to be active some 
36 years following exposure. It is of further interest that the clinical picture 
of myxedema did not appear until 36 years after the patient’s first contact with 
lead. The patient had had no occasion to come into contact with lead since 
1917, and still he had a significant elevation of the blood lead level on three 
occasions, 

Earlier in his history it was thought, from his lemon-yellow appearance, 
neurologic signs, anemia and elevation of the reticulocyte count and blood uric 
acid, that he had pernicious anemia. The bone marrow studies did not confirm 
this diagnosis, and our attention shifted to the problem of explaining his anemia, 
myxedema and neurologic findings. 

This patient’s anemia will be noted to be normocytic, normochromic in type 
(table 1). However, there are features of a hemolytic type of anemia, with 
increased reticulocytes, significant basophilic stippling, increased uric acid and 
increased fecal urobilinogen, all of which may occur in pernicious anemia. The 
heavy metal lead is known to have a toxic effect on the bone marrow and 
peripheral blood, causing a hemolytic anemia.*:** The exact nature of the 
anemia caused by lead poisoning is not known. It is believed that lead alters 
the surface of the red cell, causing it to be more easily ruptured by the trauma 
of circulation. Lead in relatively large doses causes reticulocytosis, thrombocy- 
tosis and moderate leukocytosis.’ 

The action of lead in causing anemia is poorly understood. It is known that 
there is marked increase in urinary coproporphyrin III excretion in lead poison- 
ing. There is still doubt whether coproporphyrin type III is a normal inter- 
mediary metabolite or an abnormal result of lead intoxication.’:** Watson ™ 
believes that lead interferes with the decarboxylase dehydrogenase enzymatic 
formation of heme from iron and protoporphyrin, with coproporphyrin being 
diverted from its normal channels to a urinary excretory product. Lead may 
also act at a lower level in the pathway of hemoglobin synthesis. Assumption 
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of enzyme interference by lead is quite in accord with heavy metal effects on 


cellular enzyme systems.** 

The anemia of myxedema has been reviewed by Bomford,? who described 
three main types: 

1. The simple hyperchromic type which is never severe. There is some 
macrocytosis with a normal serum bilirubin. 

2. Hypochromic anemia with poikilocytosis and excess anisocytosis. 

3. Addisonian hyperchromic type with megalocytosis, polychromatophilia, 
and an elevated serum bilirubin. 

It would probably be preferable to call the simple hyperchromic type a 
macrocytic type, as the mean corpuscular hemoglobin is usually not outside of 
normal limits. This type responds to thyroid extract, and is believed to be the 
anemia of uncomplicated myxedema. The latter two types require iron or 
liver in addition to thyroid extract in order to produce a response. They are 
regarded by Bomford as the anemia of myxedema complicated by deficiency of 
iron or maturation factors. 

Bomford’s conclusion was that the thyroid gland affects erythropoiesis only 
indirectly, through its effects on consumption of oxygen by the tissues and on 
gastric secretions. 

Why it should take over 30 years for chronic manifestations of lead toxicity 
to appear in the hematopoietic and nervous systems can only induce speculation. 
Conceivably, the lead was stored in the bones, and with concomitant mobiliza- 
tion of the bone matrix and minerals, the lead level was increased in the blood. 
Aub et al.’ have shown that 95% of the lead is stored in the bone as insoluble 
phosphate. Unfortunately, we have no blood lead level prior to 1949. The 
relative influence of chronic prolonged lead toxicity and thyroid hypofunction 
on the hematopoietic system of an old man with mild elevation of the blood urea 
nitrogen is certainly difficult to evaluate. All of these factors are capable of 
producing varying degrees of anemia. The slow and mild response to thyroid 
extract therapy and de-leading was not unanticipated. We feel that this man 
did not have myxedema secondary to hypofunction of the pituitary gland. 
The I*** uptake did not appreciably increase after administration of thyroid- 
stimulating hormone for three days, and his low normal gonadotrophins and 
17-ketosteroids mitigated against pituitary hypofunction. The skull x-ray was 
normal. 

Another feature worthy of comment is the need for caution in the therapy 
of long-standing myxedema. It is known that with any chronic myxedema 
a similar process is probably taking place in the adrenal gland. Large doses of 
thyroid extract could conceivably cause a stress phenomenon and induce a 
crisis due to relative insufficiency of the adrenal gland. In this particular case, 
caution was indicated for another reason—this man had had angina pectoris in 
1944. 

Large doses of thyroid extract could precipitate angina pectoris by increasing 
the metabolic demands placed on the myocardium and coronary arteries of a 
man who already had had some degree of cardiac abnormality as shown by 
history and electrocardiogram. 

_ We have not been able to find any well documented case of thyroid gland 
suppression due to heavy metal poisoning reported in the literature. Porritt ® 
was of the opinion that cumulative effects of small doses of lead could produce 
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a state of hypothyroidism. The cases that he presents are not documented by 
objective proof of thyroid hypofunction. Riggs, Letonoff and Reinhold ** have 
demonstrated increased tissue concentrations of lead in the pituitary gland in 
certain disease states; however, our patient did not have pituitary myxedema. 

The nervous symptoms of plumbism usually occur after chronic poisoning. 
Lead produces a selective degeneration of the ganglion cells of the nervous 
system, most marked in the spinal cord.’ Reznikoff and Aub *° have produced 
selective muscular paralysis in animals with lead poisoning by fatiguing certain 
muscles. They postulate that the lactic acid liberated by the contracting muscles 
forms lead acetate from the lead phosphate in the blood, and that this insoluble 
lead acetate is deposited in muscle cells. This would explain the clinical fact 
that lead poisoning characteristically affects those muscles which are used most 
frequently, e.g., the wrist drop of painters. Brain *® ascribes the degenerative 
changes in the nerves innervating these muscles to “ascending degeneration.” 
Most neuropathologists believe that lead has a direct toxic effect on the peripheral 
nerves. 

This case again emphasizes the importance of a correct etiologic diagnosis 
in anemia. The finding of chronic anemia with thyroid hypofunction cer- 
tainly points to an exhibition of a clinical syndrome of which one should be 
more aware,” '® and which has been confused with primary pernicious anemia 
in the past.’* 


SUMMARY 


A case has been described of coexisting myxedema and chronic lead poisoning 
occurring 36 years following exposure to lead. The evidence points to the 
presence of significant amounts of lead in the blood with toxic effects on the 
hematopoietic and nervous systems. 


ADDENDUM 


The urinary excretion of lead before a trial of calcium versenate was .0033 
mg./24 hours. After 5 gm. of calcium versenate was given intravenously. the 
. urinary excretion of lead rose to 1.2 mg./24 hours. 
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EDITORIAL 
GOUT BECOMES OF AGE 


It is reassuring to note that gout has reached maturity during the past 
decade after an adolescence considerably longer than has been required for 
many other maladies. Evidence of maturity may be documented. Gout 
has been accorded equal status with diabetes mellitus and other recognized 
clinical entities on the cover of Metabolism, a journal which made its ap- 
pearance in 1953. Also, in the initial issue of the Journal of Chronic Dis- 
eases,” Seegal identifies gout “as a chronic disorder of middle or late life, to 
be recognized early in life because of increased clinical awareness and im- 
proved diagnostic measures.” This editorial is additional evidence. 

Evidence of its prolonged adolescence may be documented also. Gout 
has been a subject of caricature for a long time. One of the oldest books * 
in my small collection was published in 1715 in Briinn, Moravia when it was 
a province of Austria. The story is presented as a play with a prologue and 
an epilogue. There are 25 beautiful zinc etchings that illustrate each scene. 
The natural history of gout is caricatured as the story is developed by narra- 
tion. The mention of one old book on gout presents an opportunity to refer 
to two other collector’s items on the subject. My good friend, Henry R. 
Viets, a distinguished neurologist as well as currently Librarian of the 
Boston Medical Library, has written of two accessions by that institution in 
his report for 1952: * 


“More than 120 books published in the 16th century were acquired. 
Among them was a famous book on gout, Liber de Podagra, et id Genus 
Morbis (Paris: Guil. Morelium, 1558), by Demitri Pepagomeni and dedi- 
cated to Michaélem Palaeologum. Written before 1282, the text of De- 
metrios must have found its way out of Constantinople before the final 
conquest by the Turks in 1453, five hundred years ago, a date usually con- 
sidered as the beginning of the modern age. . . . 

“Demetrios wrote a sensible book at a time when Greek medical writings 
were few and generally sterile. He considered gout as a constitutional dis- 
ease caused by incomplete elimination of excrets. He therefore treated his 
patients by purgation, using a pill of aloes. 

“Gout. The disease was known in animals before 500 B.C.; in man, 
it was described by Hippocrates, as podagra, or seizure of the foot. The 
words, gout and podagra, become interchangeable about the time that De- 
metrios wrote his book. The Oxford English Dictionary notes, as of 1290, 


1 Metabolism, Grune and Stratton, New York, 1:1, 1952. k 
my Seegal, D.: Some observations on the beginnings of chronic disease, J. Chr. Dis. 1: 90, 


3 Vom Podagra, Briinn, 1715. woe ; 
¢ Viets, H. R.: Boston Medical Library, Report of the librarian for 1952, New England 
J. Med. 249: 685, 1953. 
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“In his fot ane hote goute, that poudagre icleopeod 1s.’ 


“and by 1300: 
“*The gutte the potagre es it to bete, 
It fell al dun in-til his fete.’ 


“The word, gout, from the Latin, gutta, indicates the idea of the dropping 
of morbid material about a joint. James Russell Lowell said that it was not 
Latin at all, but simply a term indicating the patient’s inability to “go 
om...” 

“Neuwirth points out that although Ralph Bocking (Radulphus) is 
credited with first using the term gutta in his biography of St. Richard of 
Wyche, bishop of Chichester, composed about 1270, Villehardouin, writing 
between 1207 and 1212, used the words, une grant maladie de got and 
gutta is traced to the tenth century.” 

There is evidence, therefore, that the term gout is many centuries old. 
The specific therapeutic agent, colchicine, is considerably more ancient and 
has been used in the treatment of gout for at least eight centuries. With 
these excerpts from the long history of the malady, it is interesting to report 
a rather prevalent sentiment in the United States that was held until the 
past few years. A number of physicians believed that gout was indigenous 
to the Old Country and was rarely seen in this new land. A perusal of 
the Cumulative Index in the 1930’s reveals several references to the “rarity” 
of the malady. Currently, if one is interested in gout, there is no difficulty 
in collecting an abundance of clinical material for study. Kuzell*® reported 
on a group of 200 patients with acute or chronic gout observed during a 
period of 30 months, from November, 1950, to May, 1953, in one clinic in 
San Francisco. Before the Annual Session of the College in 1954, Bartels 
reported on 125 patients with gout from the Lahey Clinic in Boston.* Mid- 
way across the country Hench, in Rochester, Minnesota, sees many new 
cases of gout each year. 

One final bit of evidence of maturity is the recognition afforded this 
malady by the actuaries of life insurance companies. Ungerleider,” in dis- 
cussing changing concepts of mortality of disease based upon statistical evi- 
dence, stated: “Mortality in gout was shown to be normal.” For some 
years I have been carrying on a polemic with several life insurance com- 
panies in regard to mortality in gouty patients. It has been my contention 
that life expectancy for most patients with gout is unaltered by the presence 
of the disease. In fact, the conscientious gout patient may have an aug- 
mented life expectancy. I have had the privilege of following several pa- 
tients with gout into the ninth decade of life. My oldest living patient with 
gout is a retired physician who passed his eighty-fifth birthday not long ago. 
He has had intermittent attacks of acute gouty arthritis for more than 30 


5 Kuzell, W. C., Schaffarzick, R. W., Naugler, W. E., Gaudin, G., Mankle, E. A., and 
Brown, B.: Phenylbutazone (Butazolidin) in gout, Am. J. Med. 16: 212, 1954. 

6 Bartels, E. C.: Gout—now amenable to control, Ann. Int. Med. 42: 1, 1955. 

7 Ungerleider, H. E.: The internist and life insurance, Ann. Int. Med. 41: 124, 1954. 
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years. He takes his colchicine regularly and has not had an attack of gout 
in three years. The concentration of uric acid in the serum has ranged 
from 7.2 to 8.3 mg., and he has maintained good kidney function. Un- 
doubtedly, the absence of significant renal involvement from a disturbance 
of uric acid metabolism is an important factor in the maintenance of his good 
health. In my experience, premature death in patients with gout usually 
is associated with renal disease, a complication of the disturbance of uric 
acid metabolism. The only patients with gout who have died in the group 
I have been following during the past eight years have had irreparable renal 
involvement, or have died from some unrelated malady such as a malignancy. 

Having spent considerable time in the introduction of the subject, I will 
devote the remainder of this editorial to a discussion of selected aspects of 
the pathogenesis and a resumé of recent advances in treatment. The two 
avenues of research in gout that have been pursued during the past decade 
have contributed immeasurably to the transition from adolescence to ma- 
turity. These lines of investigation concern the understanding of the 
mechanism of uric acid dysfunction and correction of the overt manifesta- 
tions, respectively. Uric acid is not an abnormal product of metabolism, 
even though it appears to be the offender in this malady. It is a naturally 
occurring substance in the healthy as well as in the sick. The abnormality 
rests not upon the presence of uric acid but upon the increased concentration 
in the body. It has long been recognized that the concentration of uric acid 
in the blood is increased in a number of conditions in addition to gout. In- 
cluded in this category are acute and chronic renal disease. The increased 
amount of uric acid in the body in kidney disease is presumed to be primarily 
a failure to excrete this end product of purine metabolism. Blood dyscrasias, 
such as polycythemia vera and leukemia, may also have high uric acid levels. 
In these conditions there may be some impaired excretory capacity, but the 
primary cause of the uric acid disturbance is believed to be associated with 


' increased cellular formation and degradation. As a degradation product 


of purines, uric acid may arise from exogenous or endogenous sources. 
There is yet a third possibility for the formation of uric acid, i.e., synthesis 
from some of the simpler carbon and nitrogen components. Each of these 
three pathways may contribute to the formation of uric acid in the normal 
as well as in the gouty person.° 

Significant advances in the understanding of uric acid metabolism with 
the use of isotopes may be recorded during the last decade. Utilizing the 
heavy isotope N-15 and the radioactive isotopes C-13 and 14, selected 
ingredients that may be used by the body in the synthesis of the purine ring 
have been identified. Included are carbon dioxide, ammonia, formic acid 
and glycine. It has been shown that non-purine substances may be utilized 
in the formation of guanine, adenine and tissue nucleic acids, a portion of 


8 Bishop, C., and Talbott, J. H.: Uric acid: its role in biological processes and the in- 
sages upon ft of physiological, pathological and pharmacological agents, Pharmacol. Rev. 5: 
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which may be incorporated subsequently into uric acid. These investiga- 
tions have demonstrated the multiplicity of sources of constituents of the 
uric acid molecule as well as the multiplicity of pathways that the carbon and 
nitrogen and probably also the oxygen and hydrogen components travel in 
order to reach the end product under consideration. 

The nucleoproteins are broken down in the intestinal tract by a compre- 
hensive enzyme system to adenine and guanine as well as to other substances 
which are oxidized to uric acid. Further breakdown to allantoin does not 
occur in humans as it does in animals.® Uricase, an enzyme that is either 
absent or present in minimal amounts in the human, catalyzes this breakdown 
in animals. Formation of uric acid from endogenous nucleic acid is of con- 
siderable magnitude. At least 300 mg. of endogenous urate may be ex- 
creted daily in the urine on a purine-free diet. An additional lesser amount 
may also be excreted through other channels, especially the gastrointestinal 
tract and the skin. 

A related but quite different approach to the understanding of the uric 
acid disturbance in gouty subjects has been the use of labeled uric acid in 
the determination of the metabolic pool (miscible pool) and turnover rate.” 
It has been possible for several years to synthesize uric acid with isotopic 
N-15 (a heavy—not a radioactive isotope), in the one and three positions 
of the molecule. As small a quantity as 25 mg. of the purified labeled uric 
acid may be injected intravenously for a satisfactory determination. Several 
members of our laboratory group have acted as normal controls and the 
procedure is entirely innocuous. Complete urine samples are collected for 
approximately one week. The uric acid is isolated, converted to ammonia 
and, subsequently, the nitrogen only remains in the sample. The deter- 
mination of the ratio of N-15 (isotope nitrogen) to N-14 (naturally occur- 
ring nitrogen) is made in a mass spectrometer. Calculations reveal the size 
of the metabolic pool and the magnitude of the turnover rate. This pro- 
cedure is a laborious and an expensive one, and only a few laboratories have 
been interested in this field of endeavor. 

The agreement of data in non-gouty and gouty subjects, respectively, 
in the several studies is satisfactory. Certain assumptions have been neces- 
sary in order to derive the values for metabolic pool and turnover rate.” 
It is presumed that all of the uric acid in the body that participates in the 
pool is freely diffusible and at the same concentration throughout the body. 
It is assumed that the injected labeled uric acid mixes completely and im- 
mediately with all of the uric acid in the pool, and that the molecules of iso- 
topic uric acid are indistinguishable from the naturally occurring ones inso- 

® Buzard, J. A., Bishop, C., and Talbott, J. H.: The conversion of uric acid to allantoin 
in the normal and gouty human, J. Biol. Chem. 211: 559, 1954. 


10 Benedict, J. D., Forsham, P., and Stetten, De W., Jr.: Metabolism of uric acid in the 
normal and gouty human studied with the aid of isotopic uric acid, J. Biol. Chem. 181: 183, 


11 Bishop, C., Garner, W., and Talbott, J. H.: Pool size, turnover rate and rapidity of 
equilibration of injected isotopic uric acid in normal and pathological subjects, J. Clin. 
Investigation 30: 879, 1951. 
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far as metabolic processes, including excretion, are concerned. There are 
other assumptions that need not be recounted in this editorial. 

The amount of uric acid in the metabolic pool of normal controls averages 
slightly more than 1,000 mg. The turnover rate is approximately 0.7 pool 
per day. The patient with gout (or leukemia) has a metabolic pool con- 
siderably above that for normals and a turnover rate significantly less. This 
has been observed irrespective of the presence of demonstrable subcutaneous 
or presumed osseous tophi. In our laboratory the metabolic pool of most 
gouty subjects, prior to the administration of uricosuric agents, is more than 
2,000 mg. Benedict and associates ** have reported the value in one gouty 
person to be more than 30 gm. The turnover rate in the gouty person is 
from 20 to 30% less than in the normal. The determination of the miscible 
pool and turnover rate supports the presumption that there is an increased 
amount of uric acid in the gouty subject, and also offers an excellent experi- 
mental procedure for the study of the effects of anti-gout drugs. 

An increased metabolism of purine bodies and an increased urate content 
in body fluids need be but slight to account quantitatively for the increased 
metabolic pool of uric acid in gouty patients. Evidence in support of an in- 
creased formation of uric acid has been available for several decades. Almost 
from the beginning of modern clinical biochemistry, an occasional patient 
with gout was observed to excrete more uric acid than a control subject on 
a constant diet. Folin was one of the first to make this observation.** This 
was confirmed in our laboratory sometime later,“* and more recently by 
Friedman and Byers,” as well as by Gutman and Yu.** These observations 
were indirect ones and, although not conclusive, were convincing to many 
of us interested in this malady. Direct support for overproduction of urate 
has been reported recently, utilizing glycine labeled with N-15. When this 
substance is injected intravenously some gouty subjects show a higher con- 
centration of urinary uric acid identified by the N-15 label. Benedict and 
associates ** have assumed that the increased formation of urate is at the 
expense of urea and proceeds through a more direct pathway. Not all 
patients with gout, in the small number studied, have shown an increased 
formation of uric acid from glycine. However, none of the non-gouty con- 
trols has shown an increased formation. The laborious technic of the iso- 


12 Benedict, J. D., Forsham, P. H., Roche, J., Soloway, S., and Stetten, De W., Jr.: 
The effect of salicylates and adrenocortocotropic hormone upon the miscible pool of uric 
acid in gout, J. Clin. en 29: 1104, 1950. 

18 Folin, O., Berglund, H., and Derrick, C.: The uric acid problem; - pein 
study of animals and man, includin g gouty subjects, J. Biol. Chem. 60: 361, 

14 Coombs, F. S., Pecora, L. J:, Thorogood, E., Consolazio, W. Ma and Talbot, J. H.: 
Renal function in Patients with gout, J. Clin. Investigation 19: 525, 1 

15 Friedman, M., and Byers, S. O.: Increased renal excretion fy urate in young patients 
with gout, Am. J. Med. 9: 31, 1950. 

16 Gutman, A. B., and Yu, T. F.: Current principles of management of gout, Am. J. 
Med. 13: 744, 1952. 

11 Benedict, J. D., Roche, M., Yu, T. F., Bien, E. J., Gutman, A. B., and Stetten, De W., 
~ . noon of. glycine nitrogen into uric acid in normal and gouty man, Metabolism 
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tope studies in humans precludes the accumulation of a large number of 
observations to confirm or reject this presumption. 

Since the clinical counterpart of gout cannot be produced in experimental 
animals, most of the studies in the understanding of this metabolic dyscrasia 
must be conducted on humans. “Gout” has been produced in turkeys and 
other birds, but the pathogenesis is quite different in the avian subjects. 
If birds whose diet is relatively low in nitrogenous components normally 
are given a high purine and a high protein diet, a severe burden is placed 
upon the excretory mechanism for ridding the body of uric acid, i.e., the 
kidneys and the cloaca. In the late 1930’s we maintained a small flock of 
turkeys and were able to produce concentrations of uric acid in the blood 
as high as 20 mg. per 100 ml. When the turkeys were maintained on a 
high protein intake for several months they began to limp as if they had joint 
disease. Furthermore, uric acid deposits could be demonstrated in the 
joints. Our understanding of the pathogenesis of gout was not enhanced 
by this investigation, since the mechanism did not simulate that of gout in 
humans. 

The Dalmatian coach hound is not a very smart representative of the 
species but is one of the mammals that excretes significant quantities of uric 
acid. This phenomenon is not due to a decreased concentration of the 
enzyme uricase but merely to the anomalous inability of the renal tubules 
to reabsorb urates. Since the mechanism of renal exchange of uric acid 
in the Dalmatian is quite different from that in the human, as an experi- 
mental animal for the study of the pathogenesis of gout it is a failure. The 
current status of the etiology and pathogenesis of the uric acid disturbance 
in gout may be summarized by a statement made nearly 20 years ago:™ 
“The increased concentration of uric acid in the blood is believed to be a 
function of increased formation rather than of diminished excretion or of 
destruction.” 

The diagnosis of acute gouty arthritis usually is made upon clinical evi- 
dence and is confirmed by laboratory studies. A past history of a urate 
stone, a family history of gout or the detection of transient albuminuria may 
point the way. The greatest help in diagnosis, however, is obtained from 
the clinical characteristics of the acute attack. The sudden onset of acute 
distress in one of the peripheral joints of the hands or the feet of an adult 
male suggests one diagnosis only. In the early years of the disease x-ray 
changes are not to be expected, and telltale subcutaneous tophi will not 
have appeared. The response to colchicine, when given orally or intra- 
venously, may be extremely helpful. Colchicine is specific for acute gouty 
arthritis and has no significant anti-arthritic affect in other types of joint 
disease. Without exception, the other anti-rheumatic agents that may be 
given for acute arthritis, such as salicylates, the adrenal steroids and phenyl- 
butazone, are endowed with no diagnostic implications. Relief may follow 


18 Talbott, J. H., and Coombs, F. S.: Metabolic studies on patients with gout, J. A. 
M. A. 110: 1977, 1938. ; 
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administration of any one of these agents in gouty arthritis as well as in 
non-gouty arthritis. 

Before dismissing the subject of acute gouty arthritis, reference should 
be made to two studies which point to an “inflammatory” process in acute 
gout. Shetlar and associates ** studied the serum polysaccharide concen- 
trations in various types of joint disease. An elevation of these constituents 
was found in two cases of acute gout. The values were similar to those 
observed in acute rheumatoid arthritis. Normal values were observed in 
degenerative joint disease. Ziff and associates,” using another indicator 
for inflammation, i.e., the amino-tripeptidase content of synovial fluid, re- 
ported that the values for gout were similar to those seen in the polyarthritis 
of rheumatic fever or in gonococcal arthritis with sterile effusions. It is 
believed that these observations confirm the clinical findings. The insult 
of acute gout appears as an acute inflammatory process, just as chemical 
irritants may produce an inflammatory reaction. 

The confirmation in the laboratory of the presumptive clinical diagnosis 
of gout appears to be more satisfactory than formerly has been reported. 
If the serum or plasma, in contrast to whole blood, is used for the deter- 
mination of uric acid, the concentration in a gouty person usually is above 
6 mg. per 100 ml. Inquiry should be made as to whether the patient had 
taken any anti-rheumatic drug during the 48 hour period prior to the collec- 
tion of blood. Each of the nonspecific agents mentioned above may have 
a uricosuric action which complicates the interpretation of the laboratory 
results. Failure to appreciate this possibility has led to considerable skep- 
ticism regarding the value of the uric acid determination. In our clinic the 
patient with gout has an increased concentration of uric acid in the serum 
above 6 mg., irrespective of the stage of the disease and irrespective of the 
time in relation to an acute attack. The only agents that modify the con- 
centration are those that lead to an increased excretion of uric acid in the 
body, i.e., the anti-rheumatic and the anti-gout agents other than colchicine. 
Colchicine has no demonstrable affect upon uric acid metabolism. 

The prognosis in most patients with this disease is excellent. With 
the earlier and increased recognition, the proportion of those severely af- 
flicted has decreased significantly. In the series of patients chat I have been 
interested in during the past decade, it is believed that not more than 2 or 
3% have died or will die prematurely because of the disease. More than 
90% of those afflicted suffer surprisingly little and are able to lead normal 
lives. Less than a handful of the patients with gout are unwilling to follow 
a relatively simple regimen of food, fluids and drugs. Most patients are 
willing to codperate and are delighted to follow such recommendations in 
return for the opportunity to live a normal life and pursue a gainful occupa- 


19 Shetlar, M. R., Payne, R. W., Bullock, J. A., Patrick, D. R., Hellbaum, A. A., and 
Ishmael, W. K.: Comparative studies of serum polysaccharides in rheumatoid arthritis and 
degenerative joint disease, J. Clin. Investigation 32: 1208, 1953. 

20 Ziff, M., Simson, J., Scull, E., Smith, A., Shatton, J., and Mainland, D.: Aminotri- 
peptidase content of synovial fluid in arthritis diseases, J. Clin. Investigation 34: 27, 1955. 
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tion. This optimistic prognosis has been amply enhanced since 1950, when 
Benemid was introduced.** Even before 1950 the agents that were avail- 
able contributed greatly to the treatment and prevention of acute arthritis 
in those moderately or severely afflicted. In others, the disease was mild 
and progression decade by decade was slow. Probably in the latter cate- 
gory it made little difference what dietary or therapeutic regimen was recom- 
mended, beyond that of sensible living. 

The management of acute and chronic gout is believed to be more satis- 
factory than that of any other chronic joint disturbance. The specific for 
acute gouty arthritis is colchicine. It remains the single most practical 
agent for the treatment of the acute episode. The oral preparation is pre- 
ferred, although the intravenous route may be used with less disturbance 
to the gastrointestinal tract. Hydrocortisone by mouth, or ACTH paren- 
terally, is not so effective in so high a percentage of cases as is colchicine. 
Phenylbutazone occupies an intermediary position. Kuzell® reports that 
toxic effects from phenylbutazone were noted in 26% in his series of gouty 
patients, and in 7% toxicity was severe enough to warrant discontinuance 
of the drug. When gastrointestinal symptoms are excluded, the toxicity 
from colchicine is much lower. If the acute attack has been present, un- 
treated or poorly treated for several days, recovery following full doses of 
colchicine is sometimes disappointing. A second full course, interrupted 
by a lapse of two or three days, is then in order. If the joint distress does 
not respond following a second full course of colchicine, the diagnosis should 
be questioned or a complicating factor considered. There are no other 
specific measures to be recommended for the treatment of the acute episode. 
General measures include rest of the affected joint, a high fluid intake, diet 
as desired, and sedation. During convalescence from acute gouty arthritis, 
early ambulation is to be encouraged. 

Management of the intercritical period, which should encompass most of 
the time for all patients with gout, comprises few drugs and few prohibitions. 
A high fluid intake is important. This aids in the elimination of uric acid 
from the body, a particularly desirable feature during maintenance therapy 
for augmented uricosuria. The maximal solubility of uric acid in body 
fluids is not great. Additional fluid for excretion minimizes the tendency 
to precipitation of uric acid in the collecting system of the kidney and the 
excretory passages. Weight reduction, if indicated, should be insisted upon. 
The author believes that obesity is a major menace, in spite of some opinions 
to the contrary. Food substances high in purines, such as liver, kidney 
and sweetbreads, should be avoided. This usually entails no hardship. It 
is interesting to report that one of the conservative journals in nutrition, 
Nutrition Reviews,” has expressed skepticism recently regarding the ortho- 
dox prohibitions in regard to diet in the gouty person: “Recent investigations 
have yielded information about uric acid formation and metabolism which, 

21 Talbott, J. H., Norcross, B. M., and Lockie, L. M.: The oie a metabolic effects 


of Benemid in patients with gout, Tr. A. Am. Physicians 64: 372, 1 
22 Diet and the metabolic defect in gout, Nutrition Reviews 11: 107, 1953. 
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although not controverting the previous concepts of dietary therapy, tend to 
minimize the role of dietary purines in the production of overt gout.” 
Alcohol and red meat in moderation are permitted to our patients.* The 
amount of physical activity should be determined by factors other than the 
presence of chronic gout. 

It is believed that there are only two drugs that should be used regularly 
in the intercritical period. These are colchicine, one of the oldest specific 
drugs in the pharmacopeia, and Benemid, one of the newest. I prescribe 
one or two colchicine tablets daily throughout the year for patients mod- 
erately afflicted with gout. Those severely afflicted take two or three tablets 
daily. Gastrointestinal tolerance is the determining factor. Chronic in- 
tolerance has not been observed over a span of more than two decades, and 
acute toxicity from colchicine is confined to gastrointestinal irritability. If 
a patient is mildly afflicted, colchine is taken daily or at less frequent intervals. 

Approximately two thirds of the patients in our series take one or more 
colchicine tablets daily. This does not mean that each patient who takes one 
or more doses daily is moderately or severely afflicted. We probably are 
overcautious in this recommendation. A small number of patients take from 
one to three tablets weekly. In this category we believe that colchicine is 
of value primarily in maintaining the patient’s interest in this specific medi- 
cation, should there be need for it in the handling of an acute attack. An 
equally small number of patients take colchicine only for acute symptoms. 
The prophylactic value of these recommendations will be summarized at the 
end of this editorial. Although colchicine is of great help in the manage- 
ment of the acute attack of gouty arthritis, and is believed to be endowed 
with prophylactic properties if taken regularly in the intercritical period, no 
one has been successful in discovering its pharmacologic action. The ob- 
servations are empiric but the clinical results are impressive. 

The introduction of Benemid just five years ago (May, 1950) filled a 
void in the therapeutic armamentarium that had been recognized for more 
than a century. Uricosuric agents were available before Benemid, but no 
single agent prior to 1950 was a practical answer to the request for a sub- 
stance endowed with negligible toxicity that would achieve satisfactory 
uricosuria when prescribed in relatively small amounts. From 1 to 2 gm. 
of Benemid daily will result in an augmented urinary output of practical 
significance. A decrease in the concentration of uric acid in the serum of 
from 25 to 35% follows a concomitant increase in excretion in the urine. 
The concentration of uric acid in the serum is restored to normal or near 
normal if it is in the average gouty range before beginning Benemid. The 
effect persists as long as the drug is taken. During the five year period that 
this preparation has been available, beneficial results have predominated; 
the untoward actions have been minimal. Benemid may increase slightly 


* Reference is made to a communication on this subject in 1938:18 “In asymptomatic 
periods, the prolonged use of a low-purine and a low-protein diet seems to possess no par- 
ticular merit. It is our belief that a diet adequate in protein, carbohydrates, fat, vitamins, 
minerals and fluids should be prescribed for most patients with gout.” 
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the tendency to form uric acid stones. It should not be forgotten that ap- 
proximately 15% of all patients with gout have a history of calculi * inde- 
pendent of the administration of uricosuric agents. Boger * has reported 
an extremely low incidence of toxicity to Benemid in patients with gout, as 
well as in those who receive Benemid for other purposes.” 

The persistent decrease in the concentration of uric acid in the serum 
that follows prolonged Benemid administration is associated with a decrease 
in the incidence of acute attacks. This effect augments the prophylactic 
action of colchicine. The combination is responsible for the present satis- 
factory status of the management of the disease. At this stage of the clinical 
investigation of Benemid, it is recommended that those severely afflicted 
with gout remain on Benemid and colchicine for an indefinite period. Those 
mildly afflicted are permitted considerable freedom. Since the escape from 
Benemid is rapid, and the concentration of uric acid in the serum returns 
to the gouty range within a period of from 24 to 48 hours after the ingestion 
of the last Benemid tablet, I do not believe that a patient should remain off 
of Benemid for a long period of time, even though he may be clinically free 
from acute attacks. Gout is a chronic disease, and the disturbance of uric 
acid metabolism persists as long as the patient lives. The threat of an acute 
attack is a function of the increased concentration of urate in body fluids. 

It is believed that gout has passed through adolescence and is none the 
worse for the experience. It is a specific disease entity that has satisfactory 
criteria for diagnosis. Considerable progress has been made in recent years 
regarding the understanding of the underlying defect. To quote Fuller 
Albright, however: “Considerable progress has been made but infinitely 
more work remains for the future.” Most patients with gout in our series 
lead a pretty normal life if they adhere to the simple regimen as outlined 
above. Only a minority of patients lose more than a day or two per year 
from work because of acute or chronic distress. A significant number may 
go two or three or four or five years between acute attacks. Less than 5% 
of the total number report at periodic intervals because of complaints. We 
see most patients in our series from time to time only to obtain a sample 
of blood and urine for the record and to check upon continued adherence to 
the recommendations.** If one must suffer from arthritis, it is better to be a 
male and have gout. 

Joun H. Ta.sott 

*The undersigned is prone to review the Cumulative Index from time to time. In 
one of these pursuits the following was discovered: 28 “The oldest stone (calculus) in present 
day collections contains a uric acid nucleus. It was discovered from an Egyptian mummy 
who died 7000 years ago.” This does not prove that gout existed 7000 years ago, but the 
evidence that it came from a person afflicted with this malady is in the ratio of 1728: 123. 

23 Kittredge, W. E., and Down, R.: The role of gout in the formation of urinary calculi, 
J. of Urol. 67: 841, 1952. 

24Boger, W. P., and Smith, R. T.: The role of probenecid in the therapy of gout, 
Svenska Lakartidningen, 51: 2021, 1954. 

25 Boger, W. P. and Strickland, S. C.: Probenecid (Benemid), its uses and side effects 


in 2502 patients, Arch. Int. Med. 95: 83, 1955. f 
26 Talbott, J. H.: Gout and gouty arthritis, Modern Medical Monographs, Grune and 


Stratton, New York, 1953. 
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Progress in Allergy. Volume IV. Edited by Paut Katrés, Helsinborg. 520 pages; 
17 X 25 cm. Little, Brown & Co., Boston. 1955. Price, $20.00. 


This latest volume maintains the high standards set by the earlier editions in this 
series. 

In his introductory remarks Kallés gives a general picture of present day think- 
ing with regard to the “growing evidences that the allergic state is no serological 
curiosity but imstead a manifestation of a basic immunological mechanism.” He is 
firm in his belief of the importance of allergic processes contributing to many diseases 
while recognizing our present incomplete knowledge and the need for further study. 

Bohrod has contributed an excellent review of the histology of allergic and 
related lesions. His presentation includes a correlation of histologic classes with 
clinical and immunological phenomena as seen in allergic disease but he is careful 
to point out that the pathologic picture of allergies may be imitated by non-allergic 
mechanisms, 

The chapter by Mayer on group-sensitization to compounds of quinone structure 
has wide clinical application on account of the widespread use of these compounds as 
the basis of products commonly used in the form of drugs, dyes for clothing, cosmetics 
and even in food processing. 

The authoritative chapter on Delayed Hypersensitivity by Raffel is one that 
everyone interested in the basie field of bacterial allergy as well as contact dermatitis 
should familiarize himself with. The progress that is being made in knowledge of 
the pathological physiology of respiration by the study of animals is discussed in the 
chapter on Experimental Asthma. The application of such data to asthma in humans 
is still questionable as there is as yet no general consensus that the immunologic basis 
for the natural developing asthma in man is identical with that of the anaphylactic 
animal, 

There is a timely review by Maunsell on the importance of fungus spores in 
allergies of the respiratory tract. She presents excellent data on mycology, the most 
recent aerobiological data as well as methods of culture and extraction for clinical 
use. A very practical chapter. 

The few chapters not specifically mentioned deal with subjects such as the hor- 
monal steroids, their importance in intermediary metabolism and their action in rela- 
’ tion to allergic diseases. They are important and stimulating and the reviews by 
authorities in their respective fields are highly satisfactory and rewarding. 

Taken as a whole this is a very valuable book bringing up-to-date information 
while not minimizing the many involved and unsolved problems in the field of allergy. 
The reviewer recommends this volume highly. 

Rosert A. Cooxe, M.D. 


Pharmacology in Medicine, A Collaborative Textbook. Edited by Victor A. Dritt, 
Ph.D., M.D. 22.529 cm. McGraw-Hill Book Company, Inc., New York. 
1954. Price, $19.50. 


This text presents a comprehensive discussion of the pharmacology of drugs in 
use in medicine. It was written by 81 authorities in the field of pharmacology. As 
pointed out by the Editor in the preface, pharmacology interrelates with all phases of 
medicine covering a wide variety of disciplines. To keep abreast of changes multi- 
authored presentations are necessary. This has been the plan adopted in this encyclo- 
pedic composition. 

The contents are divided into 18 parts with 87 chapters. Each chapter includes 
numerous references and reference citations are made in the body of the text. Nu- 
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merous figures and tables are employed and line drawings illustrate schematic 
presentations. The chemical formulas, which are numerous, are accurate and are 
set with clear bold-face type. In addition to the traditional subject matter included 
in pharmacology textbooks, chapters have been devoted to: Electrolyte, Fluid and 
Acid-Base Balance; Inhibitory Effect of Drugs on Normal and Neoplastic Blood- 
cell Formation; Radioactive Elements; Role of the Skeleton in Pharmacological and 
Toxicological Responses; War Gases; Nonadsorbable Dusts; and Insecticides, 
Rodenticides and Agricultural Poisons. 

To this reviewer the sheer weight, over six pounds, and volume, 9 by 11 by 2 
inches, of the text militate against its frequent use by students. This is unfortunate 
since the style and format make for lucid reading. However, the use of the book 
it seems could be facilitated by the employment of bold face type throughout the text 
to set off paragraphs dealing with specific drugs. In addition, one would like specific 
page cross-references in lieu of reference to general chapters only. 

The authors are to be congratulated upon the cohesive presentation of the subject 
matter, no small task in view of the large number of writers. Certain sections are 
especially novel and provocative, e.g., the discussion of the chemistry and pharma- 
cology of the synthetic curareform drugs, the section on dose-response relationships, 
and that concerned with the anticholinesterase drugs, to mention only a few. Un- 
questionably this authoritative reference book will find wide and well-deserved ac- 
ceptance among workers in the field of pharmacology and medicine. 

C. JELLEFF Carr 


Pulmonary Diseases. Edited by Roscoz L. Putten, A.B., M.D., F.A.C.P. 669 
pages; 16 X 24 cm. Lea & Febiger, Philadelphia. 1955. Price, $15.00. 


The author emphasizes a clinical approach and uses 20 noted expert contributors 
in an attempt to cover the broad field of pulmonary diseases. The text is a valuable 
addition for general practitioners and medical students but would seem to be less 
useful for physicians working in the specialty of chest diseases. Most discussions do 
not cover therapeutic aspects and complications in enough detail to be a “sound 
authoritative guide on every phase of pulmonary diseases.” Exceptions are helpful 
detailed descriptions of bronchoscopy and bronchography. 

Early chapters deal with physiology and interacting mechanisms in the cardio- 
respiratory system. A basic discussion of pathology would have allowed later in- 
dividual contributors more freedom in clinical approach. 

The section on pneumonias is properly informative but could be improved by 
presentation of common diseases of known etiology initially instead of having these 
sandwiched between less common and exotic types. Sections on mycoses and tu- 
berculosis are excellent and well illustrated. Structural alterations of the lungs are 
considered as a group in a short but sound discussion. 

Several omissions were notable, such as—berylliosis, the use of quickly absorbed 
radiopaque media for bronchography, and the surgery of bronchiectasis including 
residua of lung abscesses. 

Clinical texts are probably all embarrassed by the same problem. They are dated 
almost as soon as published unless they are supplemented by frequent revisions. 

G. B. 


Emotional Problems and What You Can Do About Them: First Aid to Wiser Living. 
By Wit1aM B. Teruune, M.D. 190 pages; 14X21 cm. William Morrow 
& Co., New York. 1955. Price, $3.00. 


The book is an attempt by the author to set forth principles of personal mental 
hygiene and their use in “Psychological First Aid” for “all men and women today who 
need help with emotional problems.” 
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The main theme is that a person will at some time in his life come «+ against 
emotional problems with which he needs help or will be called upon to help friends 
or relatives in similar need. The book is addressed to such a person who is thus 
counseled about psychological equipment, education of self, first aid for the adult, 
older people and children, and in technics for meeting specific psychological emer- 
gencies. Psychological equipment is described in such terms as absolute integrity, 
desire for knowledge, loyalty, tolerance, efficiency, humility, etc. Many specific psy- 
chological emergencies are listed along with very specific instructions by the author 
on how best to handle them. Some examples are imparting bad news, crippling 
illness, mental illness, alcoholism, attempted suicide, acute manifestations of anger 
and disillusionment. 

In psychiatric terms Dr. Terhune is counseling people to make use of the healthier 
parts of their egos in meeting emergencies. However, at times, a religious flavor 
pervades the book. This in itself is not wrong but it leads him to make statements 
which many physicians would not readily accept. For example, in talking about 
attempted suicide he says, “it is fundamentally a revengeful act against self, the world 
and God. That is why it is quite properly considered a great sin. . . . The positive 
renunciation of suicide makes it impossible for anyone to commit such an act, even 
should he later become ill.” 

One also wonders whether the listing of very specific things to do and the giving 
of the same advice for all people to follow in any specific emergency is the best pro- 
cedure in light of our knowledge of the varied ways in which human beings respond 
to situations and to advice. It is felt that the book would not be of much value to 
the physician or his patient as recommended reading. 

H. W. N. 


Diseases of the Skin for Practitioners and Students. 4th Ed. By Grorce CLinton 
Anprews, M.D., F.A.C.P. 877 pages; 17 x 25.5 cm. W. B. Saunders Com- 
pany, Philadelphia. 1954. Price, $13.00. 


In this fourth edition Dr. Andrews has again presented an excellent text which 
will be of service to medical students, the general practitioner, and the specialist in 
dermatology. The author’s descriptions of the various entities are relatively brief, 
but he has not omitted any important details. The therapeutic measures advised are 
standard, modern, and complete. The chapter on diseases due to animal parasites is 
particularly good and the illustrations in this area are excellent. This text is one to 
be recommended for general usage. 

H. M. R., Jr. 


BOOKS RECEIVED 


Books received during March are acknowledged in the following section. As 
far as practicable those of special interest will be selected for review later, but it is 
not possible to discuss all of them. 


Antibiotism and Immunity Medicine of To-morrow. By ALEXANDER Komis, M.D., 
Director, Scientific Department, Institute of Fermented Vaccines, Athens. 72 
pages; 21.5 14 cm. (paper-bound). 1954. The Williams & Wilkins Com- 
pany, Baltimore. Price, $2.75. 


Christopher's Minor Surgery. 7th Ed. Edited by Atton Ocusner, M.D., F.A.C.S., 
William Henderson Professor of Surgery and Chairman of the Department of 
Surgery, Tulane University of Louisiana School of Medicine; and Micuaer E. 
DeBaxey, M.D., F.A.C.S., Professor of Surgery and Chairman of the Depart- 
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ment of Surgery, Baylor University College of Medicine. 547 pages; 23.5 x 17.5 
cm. 1955. W. B. Saunders Company, Philadelphia. Price, $9.00. 


Clinical Neurology (in three volumes). A. B. Baker, M.D., Editor, Professor and 
Director, Division of Neurology, University of Minnesota Medical School; 
by 65 authors. 2,023 pages; 26 18cm. 1955. Paul B. Hoeber, Inc., Medical 
Book Department of Harper & Brothers, New York. Price, $60.00. 


Current Therapy, 1955: Latest Approved Methods of Treatment for the Practicing 
Physician. Edited by Howarp F. Conn, M.D.; Consulting Editors: M. Epwarp 
Davis, Vincent J. DersBes, GARFIELD G. Duncan, HucH J. Jewett, WILLIAM 
J. Kerr, Perrin H. Lonc, H. Houston Merritt, Paut A. O’Leary, WALTER L. 
Parmer, Hopart A. REIMANN, Cyrus C. Strurcis and Ropert H. WILtIams, 
692 pages; 27.520 cm. 1955. W. B. Saunders Company, Philadelphia. 


Price, $11.00. 


Ion Exchange and Adsorption Agents in Medicine: The Concept of Intestinal Bio- 
nomics. By Gustav J. Martin, Sc.D., Research Director, The National Drug 
Company, Philadelphia. 333 pages; 2416 cm. 1955. Little, Brown and 
Company, Boston. Price, $7.50. 


The Lung: Clinical Physiology and Pulmonary Function Tests (Based on the 1954 
Beaumont Lecture). By Juttus H. Comrog, Jr., M.D., Professor of Physiology 
and Pharmacology; Ropert E. Forster, II, M.D., Associate Professor of Physi- 
ology and Lowell M. Palmer Senior Fellow; ArtHuR B. Dusots, M.D., Assistant 
Professor of Physiology; Wi1tt1aM A. Briscoz, M.D., Associate in Physiology; 
and ExizaBetH CartsEN, A.B., Isaac Ott Fellow in Physiology, Graduate School 
of Medicine, University of Pennsylvania. 219 pages; 23.5 15.5 cm. 1955. 
The Year Book Publishers, Inc., Chicago. Price, $5.50. 


A Manual for Training the Disabled Homemaker: Rehabilitation Monograph VIII. 
By Howarp A. Rusk, M.D., Epirn L. Kristetter, M. D., Jutta S. Jupson, 
M.S., A.P.T.A., GLapys M. Hunt, R.N., and Muriet E. Zimmerman, O.T.R. 
167 pages; 25.5 X 17 cm. (paper-bound). 1955. The Institute of Physical Medi- 
cine and Rehabilitation, New York University-Bellevue Medical Center, New 
York, New York. Price, $2.00. 


The Pharmacological Basis of Therapeutics: A Textbook of Pharmacology, Toxi- 
cology, and Therapeutics for Physicians and Medical Students. 2nd Ed. By 
Louis S. GoopmMaN, M.A., M.D., Professor of Pharmacology, University of Utah 
College of Medicine, Salt Lake City, Utah; and Atrrep GitMan, Ph.D., Pro- 
fessor of Pharmacology, College of Physicians and Surgeons, Columbia Univer- 
sity, New York, New York. 1,831 pages; 2618 cm. 1955. The Macmillan 
Company, New York. Price, $17.50. 


Poliomyelitis. World Health Organization Monograph Series No. 26. Contributors: 
Rospert Desré, DARLINE DUNCAN, JoHN F. ENpERS, MATTHIEU-JEAN FREYCHE, 
Sven Garp, JAMES Gear, W. McD. Hammon, Hirary Koprowskl, H. C. A. 
LASSEN, JOHANNES NIELSEN, JoHN R. Paut, A. M.-M. Payne, A. J. RHopes, 
W. RitcuHie Russet, A. B. SaBsin, STEPHANE THIEFFRY and W. Woop. 408 
pages; 24X16 cm. 1955. World Health Organization, Geneva; available in 
U.S.A. from Columbia University Press, International Documents Service, New 


York. Price, $8.00. 


Rutin and Related Flavonoids: Chemistry, Pharmacology, Clinical Applications. By 
Joun Q. GrirritH, Jr., M.D., John Q. Griffith, Jr. Research Foundation, 
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Philadelphia, Pa.; Cuartes F, Krewson, Ph.D., and Josep Nacusx1, Ph.D., 
Eastern Utilization Research Branch, Agricultural Research Service, United 
States Department of Agriculture, Philadelphia, Pa. 275 pages; 23.5 x 15.5 cm. 
1955. Mack Publishing Company, Easton, Pennsylvania. Price, $7.50. 


A Textbook of Physiology. 17th Ed. Edited by Joun F. Futton, M.D., Sterling 
Professor of the History of Medicine, Yale University School of Medicine; 
with the collaboration of Donatp H. Barron, Witt1am D. Brake, Joun R. 
Broseck, Grorce R. Cowcitt, Paut F. Fenton, THomas R. Forses, SAMUEL 
GELFAN, Davin I. Hitcucock, Hesset E. Horr, Davin P. C. Ltoyp, THEODORE 
C. Rucw and Jane A. Russety. 1,275 pages; 25.5 16.5 cm. 1955. W. B. 
Saunders Company, Philadelphia. Price, $13.50. 








COLLEGE NEWS NOTES 
New LIFE Memsers 


The College is pleased to announce that the following Fellows have become Life 
Members since the publication of the list in last month’s issue of this journal: 


Dr. Samuel J. McClendon, San Diego, Calif. 
Dr. David A. Tucker, Jr., Cincinnati, Ohio 
Dr. Friedrich Eigenberger, Sheboygan, Wis. 
Dr. Harry E. Henderson, Santa Barbara, Calif. 
Dr. DeWitt Neighbors, Fort Worth, Tex. 
Dr. Roy W. Benton, Milwaukee, Wis. 

Dr. Louis F. Albright, Asbury Park, N. J. 
Dr. Casper Markel, Denver, Colo. 

Dr. Helen G. Walker, Buffalo, N. Y. 

Dr. Baldwin L. Keyes, Philadelphia, Pa. 

Dr. Walter Weissenborn, Hartford, Conn. 
Dr. James Leon Dubrow, Los Angeles, Calif. 
Dr. Asher Yaguda, Newark, N. J. 

Dr. Hugh S. Espey, Quincy, IIl. 

Dr. Bernhard J. Cronwell, Austin, Minn. 


Girts To CoLLEGE LisrAry OF PUBLICATIONS BY MEMBERS 


The College is indeed grateful to the following Fellows who have recently pre- 
sented autographed copies of their works to the College Library of Publications by 
Members: 


O. Spurgeon English, M.D., F.A.C.P., Philadelphia, Pa.—Introduction to Psy- 
chiatry, with Stuart M. Finch, M.D. 

Edgar V. Allen, M.D., F.A.C.P., Rochester, Minn.—Peripheral Vascular Dis- 
eases, with Nelson W. Barker, M.D., F.A.C.P., Edgar A. Hines, Jr., M.D., 
F.A.C.P., et al. 

Samuel A. Loewenberg, M.D., F.A.C.P., Philadelphia, Pa.—Medical and Physical 
Diagnosis (8th edition). 

Henry T. Ricketts, M.D., F.A.C.P., Chicago, Ill._—Diabetes Mellitus—Objectives 
and Methods of Treatment. 

Walter C. Alvarez, M.D., F.A.C.P., Chicago, Ill—Nervousness, Indigestion and 
Pain. 

Harrison F. Flippin, M.D., F.A.C.P., Philadelphia, Pa——Antimicrobial Therapy 
in Medical Practice, with George M. Eisenberg, D.Sc. 

Daniel J. McCarthy, M.D., F.A.C.P., Philadelphia, Pa—Medical Treatment of 
Mental Disease—The Toxic and Organic Basis of Psychiatry, with Kenneth 
M. Corrin, M.D. 

J. Arthur Myers, M.D., F.A.C.P., Minneapolis, Minn —Tuberculosis Among 
Children and Adults (3rd edition) ; The Evolution of Tuberculosis as Ob- 
served During Twenty Years at Lymanhurst; Invited and Conquered; The 
Chest and the Heart, Volumes I and II, edited with C. A. McKinlay, M.D., 
F.A.C.P. 


A.C.P. PostGRADUATE CourSE, FUNDAMENTAL ADVANCES IN INTERNAL MEDICINE, 
To Be GIVEN AT THE UNIVERSITY OF CoLorapo, JuNE 13-17, 1955 


One of the excellent courses on the Postgraduate schedule of the American Col- 
lege of Physicians, to be given June 13-17, 1955, at the University of Colorado School 
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of Medicine, is entitled FUNDAMENTAL ADVANCES IN INTERNAL MEDICINE. The 
course will be directed by Drs. James J.: Waring, M.A.C.P., and Gordon Meiklejohn 
(Associate). It is a five-day course designed as a survey to present symposia in 
major subdivisions of Internal Medicine. Each symposium will be codrdinated to 
give proper balance between the latest fundamental developments and the practical 
application of this knowledge in medical diagnosis and management. 

This course should be especially beneficial not only to those who are already 
members of the College, but to qualified young physicians aspiring to College mem- 
bership later on or preparing for their certifying Board examinations. The Officers 
of Instruction and the detailed outline of the course appear below. All registrations 
should be filed with the A.C.P., 4200 Pine Street, Philadelphia 4, Pa. The fee for 
A.C.P. members is $30.00; for non-members, $60.00. 


Guest Faculty 


Ricuarp M. Brickner, M.D., Assistant Clinical Professor of Neurology, Columbia 
University College of Physicians and Surgeons; Associate Neurologist, Mount 
Sinai Hospital, New York, N. Y. 

Jerome W. Conn, M.D., F.A.C.P., Professor of Medicine, University of Michigan 
Medical School, Ann Arbor, Mich. 

CLEMENT A. Finca, M.D., Associate Professor of Medicine, University of Washing- 
ton School of Medicine, Seattle, Wash. 

James A. GREENE, M.D., F.A.C.P., Professor and Chairman of the Department of 
Medicine, Baylor University College of Medicine, Houston, Tex. 

Hans H. Hecut, M.D., Associate Professor of Medicine, University of Utah College 
of Medicine, Salt Lake City, Utah. 

Rocer S. MiTcHELL, Jr., M.D., F.A.C.P., Associate Medical Director, Trudeau Sana- 
torium, Trudeau, N. Y.; Assistant Professor of Medicine, University of Vermont 
College of Medicine, Burlington, Vt. 

Eppy D. Patmer, Lt. Col., (MC), USA, F.A.C.P., Walter Reed Army Hospital, 
Washington, D. C. 

Mapison H. Tuomas, M.D., Assistant Professor of Neurology, University of Utah 
College of Medicine; Chief, Neurological Service, Veterans Administration Hos- 
pital; Salt Lake City, Utah. 

ARTHUR J. VorwALp, M.D., F.A.C.P., Director of Occupational Medicine, Wayne 
University College of Medicine, Detroit, Mich. 


University of Colorado School of Medicine Faculty 


Jerry K. Arikawa, M.D., Assistant Professor of Medicine. 

Rosert H. Atway, M.D., Professor and Head of the Department of Pediatrics. 

MattHEw Btock, M.D., Associate Professor of Medicine. 

S. Gitpert Biount, M.D., Associate Professor of Medicine. 

Joun L. Cuapin, Ph.D., Instructor in Physiology. 

Gienn M. Crark, M.D., Instructor in Medicine. 

Mack L. Crayton, M.D., Clinical Assistant in Surgery. 

Wittram B. Connon, M.D., F.A.C.S., Associate Clinical Professor of Thoracic 
Surgery. : 

Georce H. Currman, Jr., M.D. (Associate), Assistant Clinical Professor of Medicine. 

Luman E. Daniets, M.D., Associate Clinical Professor and Head, Division of 
Neurology. 

Ben E1seman, M.D., F.A.C.S., Associate Professor of Surgery; Chief, Surgical 
Service, Veterans Administration Hospital. 

REGINALD Fitz, M.D. (Associate), Assistant Professor of Medicine. 
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Joun H. Freep, M.D., Associat: Professor of Radiology. 

H. Harotp FriepMaNn, M.D. (Associate), Assistant Clinical Professor of Medicine. 

Cuartes W. Gaytorp, M.D., Assistant Professor of Radiology. 

Mortin I. GrossMAN, M.D., Ph.D., Lecturer in Physiology; Chief, Physiology Di- 
vision, U. S. Army Nutritional Laboratory, Fitzsimons Army Hospital. 

E:ston R. HurrMan, M.D. (Associate), Clinical Instructor in Medicine. 

Daton Jenkins, M.D., Assistant Professor of Medicine. 

Frep Kern, Jr., M.D. (Associate), Assistant Professor of Medicine. 

Raymonp R. Lanter, M.D., Ph.D., Professor and Head of the Department of 
Radiology. 

Morris H. Levine, M.D., Associate Clinical Professor of Radiology. 

Matcotm C. McCorp, M.D., Instructor in Medicine. 

Frank B. McGtone, M.D., F.A.C.P., Assistant Clinical Professor of Medicine. 

Gorpon MErIKtejouN, M.D. (Associate), Professor and Head of the Department of 
Medicine. 

GaRDNER Mipp.esrook, M.D., Associate Professor of Microbiology. 

Haroitp D. Parmer, M.D., F.A.C.P., Associate Professor of Pathology. 

Tueopore T. Puck, Ph.D., Professor and Head of the Department of Biophysics. 

Ase Ravin, M.D., F.A.C.P., Associate Clinical Professor of Medicine. 

Wutiao A. H. Rerrserc, M.D., F.A.C.P., Associate Clinical Professor of Medicine. 

Rosert P. Spurck, M.D., Resident in Radiology. 

James W. StepHENS, M.D., Assistant Professor of Neurology. 

Henry Swan, M.D., F.A.C.S., Professor and Head of the Department of Surgery. 

Kurt von Kautta, M.D., Assistant Professor of Medicine. 

James J. Warinc, M.D., M.A.C.P., Emeritus Professor of Medicine. 

Davin H. Watkins, M.D., Associate Professor of Surgery. 

Keastey WetcH, M.D., Assistant Professor of Neuro-surgery. 

GeorceE M. Witson, Jr., M.D., Clinical Fellow, Arthritis and Metabolic Disease 
Institute. 


Meeting Place: All of the sessions will be held at the University of Colorado 
Medical Center in the Florence Sabin Amphitheater, 4200 East Ninth Avenue, Denver. 
Participants may be contacted during the course through the Office of Postgraduate 
Medical Education, located in the same building. 

Hotel Accommodations: Medical Center Residence Hall, University of Colorado, 
4200 E. 9th Ave., Denver—15 rooms available; write direct for rates and accom- 
modations. 

Park Lane Hotel, 450 S. Marion St., Denver; Mr. Rollin Waters, Manager. 
50 rooms available; write direct for rates and accommodations. 

Olin Hotel, Denver; Mr. Billy Briggs, Manager. 5 single rooms available, $5.00 
to $7.00 per day; 25 twin-bedded rooms available, $10.00 to $12.00 per day. 

When writing for accommodations, identify yourself with the American College 
of Physicians and this particular course. 


Outline of Course 
Monday, June 13 
A.M. Session 
8:00- 8:30 Registration. 








12 
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MANAGEMENT OF CEREBROVASCULAR 
NEUROLOGIC DISEASES 


Moderator: Dr. STEPHENS 


8:30- 9:15 Cerebral Venous Thrombosis. 
Dr. Stephens. 
9:15- 9:45 Restoration of Circulation after Arterial Occlusion. 
Dr. Welch. 
9:45— 9:55 Discussion. 
9:55-10:10 Intermission. 
10:10-11:00 Frontal Lobe Syndromes in Cerebrovascular Disease. 
Dr. Brickner. 
11:00-12:00 Symptomatology and Treatment of Cerebrovascular Occlusions. Panel 
Discussion. 
Drs. Brickner, Daniels, Stephens, Thomas and Welch. 


12:00- 1:00 Lunch. 


P.M. Session 
HEMATOLOGY 


Moderator: Dr. Bock 


1:00- 1:45 Mechanisms of Action of Irradiation, Chemotherapy and Steroids in 
the Management of Leukemias, Lymphomas and Related Diseases. 
Dr. Block. 
1:45— 2:45 Studies on Blood Transfusions. 
Dr. Finch. 
2:45- 3:00 Intermission. 
3:00-4:00 Abnormal Hemoglobin Species. 
Dr. Alway. 
4:00- 5:00 Radiology Conference—Neurological Radiology. 
Dr. Lanier. 


Tuesday, June 14 


A.M. Session 
HEMATOLOGY 


Moderator: Dr. BLock 


8:00- 8:45 Embryological and Histological Basis for Hematopoiesis. 
Dr. Block. 
8:45- 9:45 Hematopoiesis in Man. 
Dr. Finch. 
9:45-10:00 Intermission. 
10:00-10:45 Factors in the Clotting Process. 
Dr. von Kaulla. 
10:45-11:30 The RH (CDE-cde) Factors. 
Dr. H. Palmer. 
11:30-12:00 Hematologic Aspects of Collagen Diseases with Special Reference 
to LE-Cells with Rheumatic Diseases. 
Panel Discussion. 
Drs. Block, Clark, Curfman, Finch and Rettberg. 


12:00- 1:00 Lunch. 
P.M. Session 
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INFECTIOUS DISEASES 
Moderator: Dr. MEIKLEJOHN 


1:00- 1:30 Newer Concepts of Virus Action. 
Dr. Puck. 

1:30- 2:15 A Review of Recent Developments in Virus Diseases. 
Dr. Meiklejohn. ; 

2:15- 2:30 Intermission. 

2:30- 3:15 Causes of Failure of Antibiotic Therapy. 
Dr. Fitz. 

3:15- 4:00 Systemic Mycotic Infections. 
Dr. Waring. 

4:00- 5:00 Radiology Conference—Metabolic Diseases of Bone. 
Dr. Levine. 


Wednesday, June 15 


A.M. Session 
GASTRO-INTESTINAL DISEASE 


Moderator: Dr. Kern 


8:00- 8:45 The Natural History of Esophageal Varices. 
Dr. E. Palmer. 
8:45- 9:05 Visualization of the Biliary System with an Intravenous Radio-opaque 
Medium. 
Drs. Spurck and Lanier. 
9:05— 9:25 Fat Absorption and Transport. 
Dr. Grossman. 
9:25— 9:45 Ammonia Metabolism and Liver Disease. 
Dr. Eiseman. 
9:45-10:00 Discussion. 
10:00-10:15 Intermission. 
10:15-11:00 Reévaluation of the Gastritis Problem. 
Dr. E. Palmer. 
11:00-12:00 Approach to Massive Gastro-intestinal Bleeding. Panel Discussion. 
Drs. Greene, Lanier, McGlone, E. Palmer and Watkins. 
12:00- 1:00 Lunch. 


P.M. Session 
RHEUMATIC DISEASES 


Moderator: Dr. HurFMAN 


1:00- 1:30 Immune Responses in Collagen Diseases. 
Dr. Aikawa. 

1:30- 2:00 Phenylbutazone in Gout—Clinical and Metabolic Aspects. 
Dr. Wilson. 

2:00- 2:30 Intermediary Metabolism in Rheumatoid Arthritis. 
Dr. Clark. 

2:30- 2:45 Intermission. 

2:45- 3:30 Fundamental Aspects of the Collagen Diseases. 
Dr. Friedman. 

3:30- 4:00 The Orthopedist in the Arthritis Clinic. 
Dr. Clayton. 
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4:00- 5:00 Radiology Conference—Isotopes: Diagnosis and Therapy. 
Dr. Freed. 


Thursday, June 16 


A.M. Session 
METABOLIC DISEASES 


Moderator: Dr. JENKINS 


8:00- 8:45 Aldosterone and Its Clinical Implications. 
Dr. Conn. 

8:45- 9:30 Hypoproteinemia. 
Dr. Greene. 

9:30- 9:45 Intermission. 

9:45-10:15 Title and Speaker to be announced. 

10:15-11:00 Selection of Types of Insulin in Diabetes Mellitus. 
Dr. Greene. 

11:00-11:45 Differential Diagnosis and Management of Spontaneous Hypoglycemia. 
Dr. Conn. 

11:45-12:00 Discussion. 

12:00- 1:00 Lunch. 


P.M. Session 
PULMONARY DISEASES 


Moderator: Dr. WarING 


1:00- 1:30 Fundamentals of Pulmonary Physiology: Practical Applications. 
Dr. Chapin. 
1:30- 2:00 Clinical Implications of Recent Studies on the Biology of Tubercle 
Bacilli. 
Dr. Middlebrook. 
2:00- 2:30 Chemotherapy of Pulmonary Tuberculosis. 
Dr. Mitchell. 
2:30- 2:45 Discussion. 
2:45- 3:00 Intermission. 
3:00- 3:30 Surgery of Pulmonary Tuberculosis. 
Dr. Condon. 
3:30- 4:00 Criteria Essential for Diagnosis of Pneumonoconiosis and for Evalua- 
tion of Associated Disabilities. 
Dr. Vorwald. 
4:00- 5:00 Radiology Conference—Radiology and Chest Diseases. 
Dr. Gaylord. 


Friday, June 17 


A.M. Session 
CARDIOLOGY 


Moderator: Dr. BLount 


8:00- 8:45 Pathogenesis of Rheumatic Fever. 
Dr. Aikawa. 
8:45-9:15 Pulmonary Vascular Changes in Mitral Stenosis. Correlation with 
Physiology. 
Dr. Blount. 
9:15- 9:45 The Effect of Tricuspid Disease upon Hemodynamic Pattern in Mitral 
Stenosis. 
Dr. McCord. 











1158 COLLEGE NEWS NOTES 


9:45-10:00 Intermission. 
10:00-10:30 Coronary Atherosclerosis. 
Dr. Ravin. 
10:30-12:00 Changing Concepts in the Selection of Patients for Mitral Commis- 
surotomy. 
Panel Discussion. 
Drs. Blount, Hecht and Ravin. 
Thirty Minutes for Questions. 
12:00- 1:00 Lunch. 


P.M. Session 


1:00- 1:30 Physiologic Aspects of Hypothermia. 
Dr. Swan. 
1:30- 2:15 Atrial Septal Defects—Clinical and Physiological Results Following 
Complete Closure. 
Dr. Blount. 
2:15- 2:30 Intermission. 
2:30- 3:15 Detection of Ventricular Hypertrophy from Electrocardiogram and 
Vectorcardiography. 
Dr. Hecht. 
3:15- 4:00 Correlation of Electrocardiogram Diagnosis of Ventricular Hyper- 
trophy with Pathology. 
Panel Discussion. 
Drs. Hecht, Huffman and Ravin. 
4:00- 5:00 Radiology Conference—Cardiac Radiology. 
Dr. Lanier. 


A.C.P. RESEARCH FELLOWSHIPS 


The American College of Physicians announces that a limited number of Fellow- 
ships in Medicine will be available from July 1, 1956-June 30, 1957. These Fellow- 
ships are designed to provide an opportunity for research training either in the basic 
medical sciences or in the application of these sciences to clinical investigation. They 
are for the benefit of Physicians who are in the early stages of their preparation for a 
teaching and investigative career in internal medicine. Assurance must be provided 
that the applicant will be acceptable in the laboratory or clinic of his choice and that 
he will be provided with the facilities necessary for the proper pursuit of his work. 
The stipend will be from $3,300.00 to $3,900.00. 

Application forms will be supplied on request to The American College of Phy- 
sicians, 4200 Pine St., Philadelphia 4, Pa., and must be submitted in duplicate not later 
than Oct. 1, 1955. Announcement of awards will be made November, 1955. 


A.C.P. BRowER AND Bowes TRAVELING SCHOLARSHIPS 


An endowment trust in the amount of $10,000.00 was established by Dr. A. Blaine 
Brower, F.A.C.P., a former Regent of the College, in 1950, under the following 
conditions : 

“The Board of Regents of the American College of Physicians shall establish 
a traveling or visiting fellowship, which shall be supported from the income from the 
A. Blaine Brower Fund, the principal to be held intact, thus to perpetuate this fellow- 
ship from year to year. The aim of this fellowship shall be to provide an opportunity 
for a worthy young physician, preferably an Associate of the College, to spend a 
month, more or less, as a visiting fellow at some institution, or institutions, for ob- 
servation and postgraduate study. The Committee on Fellowships and Awards of 
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the College can readily facilitate opportunities for this fellowship at outstanding in- 
stitutions where a month’s observation, contact and study would be an exceptional 
inspiration and a practical source of training. 

“The fund shall be known as ‘The A. Blaine Brower Traveling Scholarship 
Fund.’ The College shall invest the fund in substantially the same manner as other 
endowment funds of the College. No part of the principal or income may be used for 
the general purposes of the College nor may such principal be invaded for the purposes 
of this gift, it being the donor’s intent that the principal of this fund shall remain 
intact and unimpaired as a source of income, for the accomplishment of the purposes 
of the gift. 

“The income, approximately $400.00 each, shall be used for payment of the ex- 
penses, in whole or in part, of a deserving and promising young physician for at- 
tendance for a short period of time for observation and study at an outstanding in- 
stitution of medical teaching, research or practice, such beneficiaries to be chosen 
and such institutions to be designated from time to time by the Board of Regents 
of the College. For accomplishment of this purpose, the donor invests the Regents 
with wide discretion, having confidence in their judgment, and knowing that con- 
tingencies may arise which cannot now be foreseen and precisely provided for.” 

On Nov. 12, 1950, the Board of Regents made an additional appropriation of 
$10,000.00 to the A. Blaine Brower Traveling Scholarship Fund, increasing the 
number of scholarships to two, starting in 1952; both scholarships to be administered 
under the same plan and regulations. 

On April 6, 1954, the Board of Regents officially accepted an annual grant of 
$400.00 from Mrs. Margaret Bowes Murphy of Chicago, IIl., for the establishment 
of an additional traveling scholarship to be known as the ExizaseTH ARCHBOLD 
Bowes MEMORIAL SCHOLARSHIP, to be administered on the same bases as the Brower 
Traveling Scholarships, but restricted to candidates from Canada. Thus three 
traveling scholarships are now available annually. 

Interested Associates should file application for 1956 by letter on or before Oct. 
15, 1955, through E. R. Loveland, Executive Secretary, American College of Physi- 
cians, 4200 Pine St., Philadelphia 4, Pa. The recipients will be selected by the Com- 
mittee on Fellowships and Awards and the Board of Regents at their mid-November 
meetings. The Scholarships will be arranged to start sometime after Jan. 1, at the 
convenience of the recipient and the preceptor. 


Tue HapEN MEMORIAL 


A Committee, known as the Haden Memorial Committee, has been formed for 
the purpose of having an oil portrait prepared of the late Dr. Russell L. Haden, a 
Fellow of the American College of Physicians for many years, formerly Professor 
of Experimental Medicine at the University of Kansas Medical School, and formerly 
Chief of the Medical Division of the Cleveland Clinic (1930-1949). Dr. Haden died 
in April, 1952, of a cerebral hemorrhage, which occurred immediately after his 
television presentation during the Annual Session of the American College of Physi- 
cians in Cleveland. 

On the Committee are the following members of the Coliege: Dr. Cyrus C. 
Sturgis, F.A.C.P., Ann Arbor, Mieh.; Dr. Donald W. Bortz, (Associate), Greens- 
burg, Pa.; Dr. H. S. Van Ordstrand, F.A.C.P., Cleveland, Ohio; Dr. Robert W. 
Schneider, F.A.C.P., Cleveland, Ohio; Dr. H. R. Rossmiller, F.A.C.P., Cleveland, 
Ohio; Dr. William Proudfit, F.A.C.P., Cleveland, Ohio; and Dr. John D. Battle, Jr., 
F.A.C.P., Cleveland, Ohio. 

Funds contributed by his former associates, friends and pupils will be utilized 
for the preparation of the portrait, and the portrait will be placed in the Cleveland 
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Clinic Foundation Library. Any surplus funds will be used for postgraduate medi- 
cal education. Contributions may be made to Dr. J. D. Battle, Jr., 2020 E. 93rd St, 
Cleveland 6, Ohio, and checks should be drawn to the order of the “Haden Memorial 
Fund.” 


Com1nG EXAMINATIONS BY CERTIFYING BoarDS 


The American Board of Internal Medicine, William A. Werrell, M.D., Executive 
Secretary-Treasurer, 1 W. Main St., Madison 3, Wis. 
The following oral examinations have been scheduled: 


Portland, Ore—Sept. 14-16 | Chicago—Nov. 30-Dec. 2 


In addition, an oral examination in the sub-specialty of Cardiovascular Disease 
will be held in Chicago, Nov. 30; the closing date for applications is June 1. 

The American Board of Dermatology and Syphilology, Miss Janet Newkirk, 
Executive Secretary, 129 E. 52nd St., New York 22, N. Y. 

Written examinations to be held in various centers June 30; oral examination, 
Washington, D. C., Oct. 14-16. 

The American Board of Pediatrics, John McK. Mitchell, M.D., Executive 
Secretary, 6 Cushman Rd., Rosemont, Pa. 

The following oral examinations have been scheduled: 


New York City—June 10-12 Chicago—Oct. 7-9 
Washington, D. C.—Dec. 2-4 


The American Board of Physical Medicine and Rehabilitation, Earl C. Elkins, 
M.D., Secretary, 30 N. Michigan Ave., Chicago 2, IIl. 

Examination to be held in Philadelphia, June 10-12. 

The American Board of Psychiatry and Neurology, David A. Boyd, M.D., 
Secretary, 102-110 Second Ave., S.W., Rochester, Minn. 

The following examinations have been scheduled: 


San Francisco—mid-October New York City—December 


ForTHCOMING MEpIcAL MEETINGS 
American Rheumatism Association 


The next annual meeting of the American Rheumatism Association will be held 
next month, June 3-4, at the Hotel Dennis, Atlantic City, N. J. Those still desiring 
reservations should write directly to Clarence Whims, M.D., F.A.C.P., Chairman, 
Committee on Arrangements, 5407 Atlantic Ave., Atlantic City, N. J. 


American Congress of Physical Medicine and Rehabilitation 


The American Congress of Physical Medicine and Rehabilitation will hold its 
33rd Annual Scientific and Clinical Session at the Hotel Statler, Detroit, Aug. 28- 
Sept. 2. Details may be obtained from Miss Dorothea C. Augustin, Executive Secre- 
tary, 30 North Michigan Ave., Chicago 2, IIl. 


American Heart Association 


The 1955 annual meeting of the American Heart Association will be held at the 
Jung Hotel, New Orleans, Oct. 22-26, and the annual scientific sessions will be heid 
Oct. 22-24. Those desiring to present papers at the scientific sessions should submit 
duplicate abstracts not exceeding 300 words each to the Medical Director, 44 East 
23rd St., New York 10, N. Y., on or before July 1. ; 
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Southern Medical Association 


The 49th Annual Meeting of the Southern Medical Association will be held at 
Houston, Tex., Nov. 14-17, with headquarters at the Shamrock Hotel. Further 
details may be obtained from Mr. V. O. Foster, Executive Secretary, Empire Bldg., 
Birmingham 3, Ala. 


Pan American Medical Association 


The Tenth Inter-American Congress of the Pan American Medical Association 
will be held in Mexico City, D. F., March 25-31, 1957. Dr. Pedro A. Gutiérrez 
Alfaro, Minister of Sanitation and Public Welfare of Venezuela, is President of the 
Association, and Dr. Joseph J. Eller, 745 Fifth Ave., New York 22, N. Y., is the 
Executive Director. 


Rheumatology Congress 


The Third Rheumatology Congress will be held in the Hague, June 13-17, 1955. 
The main subjects to be discussed are: Rheumatism and Social Medicine; Connective 
Tissue; Osteoarthritis of the Spine and Disc Degeneration; Rheumatic Fever. 

Further information may be obtained by addressing: The Secretary, 3e Europese 
Rheuma Congres, Burgem. De Monchyplein 9, ’s-Gravenhage, Netherlands. 


SyMposiuM ON PuLtmMonary DISEASES 


The Fourth Annual Symposium for General Practitioners on Tuberculosis and 
Other Chronic Pulmonary Diseases will be held in Saranac Lake, N. Y., July 11-15, 
1955. It is approved for 26 hours of formal credit for members of the American 
Academy of General Practice. 

Many of the sessions, which will be held in the various sanatoria, hospitals and 
laboratories in the Saranac Lake area, are informal panel discussions with ample 
opportunity for questions from the audience. The faculty will consist of physicians, 
surgeons and scientists from Saranac Lake, including various members of the College, 
as well as guest lecturers. 

The registration fee for the Symposium is $40.00. Further information and 


. copies of the program may be obtained by writing Richard P. Bellaire, M.D., General 


Chairman, Symposium for General Practitioners, P. O. Box 2, Saranac Lake, N. Y. 


U. S. Civiz Service EXAMINATIONS FOR TECHNICAL EDITORS AND WRITERS 


The United States Civil Service Commission announces that an examination is 
open for Technical Editors and Writers in the fields of physical sciences and engi- 
neering, and medical sciences. The positions pay $3,410.00 to $10,800.00 a year and 
are located in the Potomac River Naval Command and other Federal agencies in 
Washington, D. C., and vicinity. 

No written test is required but applicants must have had appropriate experience 
or a combination of education and-experience. For positions paying $3,410.00 and 
$4,205.00, appropriate education alone may be qualifying. 

Further information and application forms may be obtained at many post offices 
throughout the country, or from the U. S. Civil Service Commission, Washington 25, 
D.C. Applications will be accepted by the Board of U. S. Civil Service Examiners 
for Scientific and Technical Personnel of the PRNC, Naval Research Laboratory, 
Washington, D. C., until further notice. 
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The Committee on Prevention of Rheumatic Fever of the American Heart As- 
sociation has issued a statement entited “Prevention of Rheumatic Fever and Bacterial 
Endocarditis through Control of Streptococcal Infections.” This statement contains 
specific advice as to the prophylactic and curative treatment considered requisite to 
protect against rheumatic fever and bacterial endocarditis. It has been published in 
the February 1955 issue of Circulation. In pamphlet form it is available to all 
interested physicians on application to the American Heart Association, 44 E. 23rd 
Street, New York 10, N. Y. . 


Maj. Gen. George E. Armstrong, Surgeon General of the Army Medical Corps, 
will retire May 31, 1955. He will be succeeded by Maj. Gen. Silas B. Hays, who 
was recently nominated for the post by President Eisenhower. 

Gen. Hays was born in St. Paul, Minn., attended Iowa State College and the 
University of Iowa. He received both his B.S. and M.D. degrees from the University 
of Iowa, the latter degree in 1928. He was commissioned a First Lieutenant in the 
Medical Corps Reserve in 1928, interned at Letterman General Hospital, 1928-29, 
and was commissioned as First Lieutenant in the Medical Corps of the Regular Army 
on August 1, 1929. 

Gen. Hays is a graduate of the Army Medical School, the Medical Field Service 
School, and the Army Industrial College. He has served at Letterman General 
Hospital, San Francisco; Tripler General Hospital, Hawaii; Walter Reed General 
Hospital, Washington; U. S. Soldiers Home, Washington; and the New York 
General Depot, Brooklyn. From 1940 to 1944, he served the first of two tours of 
duty in the Supply Division, Office of the Surgeon General, Washington, D. C. In 
1944 he was transferred overseas as Chief of Medical Supply, European Theater 
of Operations. Next, Gen. Hays served as Chief, Supply Division, Office of the 
Surgeon General, until May, 1950, when he was assigned as Surgeon, U. S. Army, 
Pacific, and later as Surgeon, Japan Logistical Command. For his service as 
Surgeon of Japan Logistical Command, Gen. Hays received the Distinguished Service 
Medal. He was appointed Brigadier General on May 11, 1948, and Major General, 
July 5, 1952. He became Deputy Surgeon General in August, 1951. He was 
awarded the Legion of Merit in October, 1944, by the War Department, and the 
Legion of Merit with Oak Leaf Cluster in September, 1945, by Headquarters, United 
States Forces, European Theater. 


Dr. Esmond R. Long, F.A.C.P., Director of the Henry Phipps Institute for the 
Study, Treatment and Prevention of Tuberculosis of the University of Pennsylvania 
and Professor of Pathology at the University of Pennsylvania School of Medicine, 
received the Philadelphia Award at a dinner in Philadelphia on March 11. For his 
service to Philadelphia, Dr. Long received a medal and a cash award of $10,000. 


Dr. William Kaufman (Associate), Bridgeport, Conn., has recently been named 
American Editor-in-Chief of the Jnternational Archives of Allergy and Applied Im- 
munology. Dr. Kaufman has also been appointed a Contributing Editor of the 
Quarterly Review of Allergy and Applied Immunology. 


Dr. WALTER L. BrerRING HoNnorep 


On the grounds of his distinguished work in connection with sanitary science, 
The Royal Sanitary Institute, of which Her Majesty The Queen is Patron, has con- 
ferred on Dr. Walter L. Bierring, M.A.C.P., a Citation as an Honorary Fellow. 
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Drs. Sidney Davidson, F.A.C.P., Lake Worth, and Richard H. Sinden (Asso- 
ciate), St. Petersburg, have recently been chosen President and President-Elect, 
respectively, of the Florida Clinical Diabetes Association. 


Dr. M. C. Carlisle, F.A.C.P., Waco, was recently installed as President of the 
Texas Pediatric Society. 


Dr. William E. Bray, Jr. (Associate), Huntington, was recently name« President- 
Elect of the West Virginia Heart Association. 


Dr. Edward D. Levy (Associate), Norfolk, has recently been installed as Presi- 
dent of the Virginia Society of Pathology. Dr. John W. Hooker (Associate), Dan- 
ville, is President-Elect. 


Dr. Harry E. Thompson, F.A.C.P., Tucson, President-Elect, was inducted as 
President of the Arizona State Medical Association at the 64th Annual Meeting in 
Tucson on May 4-7. 

Dr. George C. Griffith, F.A.C.P., Professor of Medicine at the University of 
Southern California School of Medicine, and Dr. Robert W. Oblath (Associate), 
Assistant Clinical Professor of Medicine at the medical school, were among the guest 
speakers who participated in the scientific program. 


Dr. Stanley F. Hampton (Associate), St. Louis, was elected President of the 
American Academy of Allergy at its recent annual meeting, and Dr. Max Samter, 
F.A.C.P., Oak Park, Ill., was chosen Treasurer. 


Dr. Arthur C. Curtis, F.A.C.P., Ann Arbor, Mich., was elected President of the 
American Academy of Dermatology and Syphilology at the annual meeting last 
December. 


Dr. Louis H. Bauer, F.A.C.P., New York City, Secretary-General of the World 
Medical Association and former President of the American Medical Association, 


' delivered the banquet address at the Third Annual Scientific Assembly of the West 


Virginia Academy of General Practice, held in Charleston, April 16-17. He spoke 
on “World Status of the General Practitioner.” 

Out-of-state speakers and their topics of address to the Section on Medicine 
included Dr. Charles A. Doan, F.A.C.P., Columbus, College Governor for Ohio, 
“The Acute Leukemias”; Dr. Theodore E. Woodward, F.A.C.P., Baltimore, “The 
Diagnosis of Various Acute Non-Tubercular Pulmonary Infections”; Dr. E. Perry 
McCullagh, F.A.C.P., Cleveland, “Chronic Complications of Diabetes Mellitus”; Dr. 
E. Hugh Luckey, F.A.C.P., New York City, “The Management of Congestive Heart 
Failure” ; and Dr. Edward W. Lowman (Associate), New York City, “The Chronic 
Rheumatoid Arthritic: Total Rehabilitation.” 


Dr. Isidore Snapper, F.A.C.P., Brooklyn, delivered the Fifteenth Annual Samuel 
D. Gross Lecture at the Louisville (Ky.) General Hospital on March 28. His sub- 
ject was “Bone Disease and Bone Metabolism” and the lecture was sponsored by the 
Phi Chapter of Phi Delta Epsilson fraternity at the University of Louisville School 
of Medicine. 
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Four Fellows of the College were among the out-of-state speakers at the 97th 
Annual Meeting of the Missouri State Medical Association, held in Kansas City, 
March 27-30. Dr. Francis D. Murphy, Milwaukee, discussed “Acute Renal Insuf- 
ficiency (Lower Nephron Nephrosis),” and Dr. Irvine H. Page, Cleveland, spoke on 
“Treatment of Hypertension.” “Effect of Mitral Valve Surgery on the Prognosis 
of Individuals with Mitral Stenosis” and “Diabetes in Children: Prevention of 
Complications” were the respective topics of Drs. Louis A. Soloff, Philadelphia, and 
Priscilla White, Boston. : 


Dr. Eugene P. Pendergrass, F.A.C.P., Philadelphia, delivered the Second Ross 
Golden Lecture before the New York Roentgen Society at the New York Academy 
of Medicine, New York City, on March 21. He discussed “The Roentgen Diagnosis 
of Silicosis and the Responsibility of the Radiologist.” 


Dr. Dale Gilbert Friend, F.A.C.P., Boston, gave “Observations on Some of the 
Newer Drugs” at a joint meeting of the Medical Society of the County of Erie and 
the Erie County Pharmaceutical Association, held in Buffalo, N. Y., on March 22. 


Drs. Lewis Dexter, F.A.C.P., and Robert W. Wilkins, F.A.C.P., both of Boston, 
were among the out-of-state guests at the Sixth Annual Scientific Session of the New 
Jersey Heart Association, held in Newark, March 16. Their respective subjects were 
“Clinical Diagnosis of Congenital Heart Disease” and “Treatment of Hypertension.” 
In addition, Dr. A. Wilbur Duryee, F.A.C.P., New York City, discussed “Office 
Management of Common Peripheral Vascular Disorders.” 


The Robert Roesler de Villiers Foundation, established specifically for the pur- 
pose of encouraging research directed at finding a means for a preventive measure, 
control or cure of leukemia, will award grants-in-aid in support of research on leu- 
kemia. Qualified investigators are encouraged to apply to the Robert Roesler de 
Villiers Foundation, Inc., 1172 Park Avenue, New York 28, N. Y. The closing date 
for applications is August 1, 1955. Grants-in-aid of not more than $1,000 each will 
be made beginning September 1, 1955 as recommended by the selection committee. 


“Medical Management of Thyroid Disease” was the subject used by Dr. Elmer 
C. Bartels, F.A.C.P., Boston, when he participated in a Symposium on Thyroid Dis- 
ease at the annual Iowa-Nebraska Medical Assembly. The Assembly was held in 
Council Bluffs, Iowa, March 24. 


Drs. Hugh D. Bennett, F.A.C.P., Houston, Tex., and David T. Smith, F.A.C.P., 
Durham, N. C., were among the guest speakers at the 36th Annual Meeting of the 
American Broncho-Esophagological Association, which met in Hollywood, Fia., 
March 15-16. 


At the coming Third European Rheumatology Congress to be held at The Hague, 
Netherlands, June 13-17, 1955, Dr. Gene H. Stollerman (Associate), Irvington-on- 
Hudson, N. Y., will discuss “Prophylaxis of Rheumatic Fever.” 


In addition to speakers previously reported, Dr. Ralph Bowen, F.A.C.P., Houston, 
Tex., presented “Gamma Globulin and the Asthmatic Child” at the Eleventh Annual 
Meeting of the American Academy of Allergy, which met in New York City, Feb. 
7-9. 
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Dr. Louis H. Clerf, F.A.C.P., St. Petersburg, spoke on “Evaluation of Neck 
Dissection in Carcinoma of the Larynx” at the 76th Annual Meeting of the American 
Laryngological Association when the society met in Hollywood, Fla., March 13-14. 


Dr. John R. Paul, F.A.C.P., New Haven, Conn., presented “Poliomyelitis, Its 
Past and Present History” at Tufts College Medical School, Boston, on March 10. 
The lecture was sponsored by the Alpha Theta Chapter of the Phi Delta Epsilon 
fraternity of the Medical School. 


Dr. Eugene P. Pendergrass, F.A.C.P., Philadelphia, will deliver the Edward 
Holman Skinner Memorial Lecture at the 33rd Annual Fall Clinical Conference of 
the Kansas City Southwest Clinical Society, to be held in the Municipal Auditorium, 
Kansas City, Mo., Oct. 3-6. Other guest speakers will include Drs. Frederick W. 
Fitz, F.A.C.P., and Edwin F. Hirsch, F.A.C.P., both of Chicago, and Stewart G. 
Wolf, Jr., F.A.C.P., Oklahoma City. 


Five members of the College contributed to the program of the 1955 Industrial 
Health Conference, held in Buffalo, N. Y., April 23-29. At the meeting of the In- 
dustrial Medical Association, one of the five participating organizations, Dr. Arthur 
J. Vorwald, F.A.C.P., Detroit, moderated a panel, “Criteria of Industrial Pulmonary 
Disease and the Evaluation of Resulting Disability.” Dr. Harry E. Ungerleider, 
F.A.C.P., New York City, was Chairman of the Symposium on the Cardiac in In- 
dustry. Dr. Walter C. Lobitz, Jr., F.A.C.P., Hanover, N. H., contributed to “The 
Fracture Blister,” and Dr. John H. Foulger, F.A.C.P., Wilmington, Del., discussed 
“Solvents.” 

At the meeting of the American Industrial Hygiene Association, Dr. Rex H. 
Wilson, F.A.C.P., Akron, Ohio, presented “Toxicology of Plastics,” and Dr. Foulger 
led a prepared discussion. 


Drs. Paul B. Beeson, F.A.C.P., New Haven, Conn., and I. Arthur Mirsky, 
F.A.C.P., Pittsburgh, Pa., presided at two of the morning sessions at the annual 
meeting of the American Psychosomatic Society, held May 4-5 in Atlantic City, N. J. 
Members of the College who contributed to the program included Drs. Harold G. 
Wolff, F.A.C.P., New York City; Martin M. Hoffman (Associate), Montreal; 


Lawrence E. Young, F.A.C.P., and Scott N. Swisher (Associate), Rochester, N. Y.; 


Joy R. Joffe (Associate), Seattle, Wash., Bernard I. Lewis, F.A.C.P., Paul M. 
Seebohm (Associate), and Lewis E. January, F.A.C.P., Iowa City; Harry L. Segal, 
F.A.C.P., Rochester, N. Y.; Henry M. Lemon, F.A.C.P., Boston; and Hyman Miller 
(Associate), Beverly Hills. 


Panel moderators at the annual scientific assembly of the American Academy of 
General Practice included Dr. Hugh H. Hussey, Jr., F.A.C.P., Washington, D. C., 
“Medical and Surgical Aspects of Peripheral Vascular Diseases”; Dr. Randall G. 
Sprague, F.A.C.P., Rochester, Minn., “Endocrinology”; and Dr. DeWitt K. Burnham 
(Associate), San Francisco, “Diabetes.” The meeting was held March 28-31 at 
Los Angeles. 3 


Drs. Leo H. Bartemeier, F.A.C.P., Baltimore, William Dock, F.A.C.P., Brooklyn, 
Eugene B. Ferris, F.A.C.P., Atlanta, Ga., and Theodore G. Klumpp, F.A.C.P., New 
York City, were among the out-of-state speakers at the Michigan Clinical Institute 
held in Detroit, March 9-11. Dr. Bartemeier spoke on “Interpersonal Relations in 
the Practice of Medicine”; Dr. Dock, on “Atherosclerosis”; and Dr. Klumpp, on 
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“The Pharmaceutical Manufacturer and Physician—Partners in Progress.” Dr. 


Ferris, A.C.P. Regent, discussed “Hypertension.” 


Dr. Irvine H. Page, F.A.C.P., Cleveland, addressed the Wayne County Medical 
Society in Detroit on March 7, his topic being “Medical Management of Hyper- 
tension.” 


Dr. Henry T. Ricketts, F.A.C.P., Chicago, discussed “Vascular Complications 
of Diabetes” in Washington, D. C., on March 28. One of the 1955 Kellogg Lectures, 
his talk was presented as part of the postgraduate program of the George Washington 
University School of Medicine. 


Dr. Francis J. Braceland, F.A.C.P., Hartford, Conn., was the dinner speaker 
at the annual Institute in Psychiatry and Neurology, held April 13 at the Veterans 
Administration Hospital, Lyons, N. J. His subject was “Psychiatry in History and 
Literature.” 


Dr. Cecil J. Watson, F.A.C.P., Minneapolis, Minn., was one of the principal 
speakers at the annual meeting of the Tacoma (Wash.) Academy of Internal Medicine 
on March 5. In addition to discussing the case presentations on gastrointestinal 
diseases, Dr. Watson presented “Cirrhosis of the Liver” and spoke on “The Differ- 
ential Diagnosis of Jaundice” at the banquet. Dr. Horace A. Anderson, F.A.C.P., 
Tacoma, was Program Chairman and moderated the afternoon session. 


Dr. Walter Bauer, F.A.C.P., Boston, spoke on “The Care of the Medical Patient” 
at the Rochester (N. Y.) Academy of Medicine on March 1. 


Dr. Thomas J. Dry, F.A.C.P., Rochester, Minn., was one of the guest speakers 
at the Second Annual Cardiovascular Symposium sponsored by the Iowa Methodist 
Hospital and held at Des Moines, March 5-6. His topic was “Mitral Stenosis.” 


Drs. Samuel Bellet, F.A.C.P., Philadelphia, and Priscilla White, F.A.C.P., 
Boston, were two of the four guest speakers at the annual Clinic Day presented March 
5 by the Niagara Falls Academy of Medicine. Their respective subjects were 
“Recent Advances in Management of Cardiac Arrhythmias” and “Diabetes and 
Pregnancy.” 


Out-of-state speakers and their topics at the annual Clinical Conference of the 
Chicago Medical Society, held March 1-4, included Drs. George E. Burch, Jr., 
F.A.C.P., New Orleans, “Coronary Occlusion”; Robert A. Goodwin, Jr., F.A.C.P., 
Nashville, Tenn., “Current Management of Pulmonary Tuberculosis”; Seymour J. 
Gray, F.A.C.P., Boston, “Stress Hormones and Peptic Ulcer”; Howard F. Root, 
F.A.C.P., Boston, “Diabetic Emergencies”; and Franklin H. Top, F.A.C.P., Iowa 
City, “Immunization of Infants and Children.” 


Dr. Albert F. R. Andresen, F.A.C.P., Brooklyn, and Dr. W. Edward Chamber- 
lain, F.A.C.P., Philadelphia, took part in a Symposium on Gastrointestinal Cancer, 
followed by a panel discussion, before the Forsyth County Medical Society at Winston- 
Salem, N. C., on March 10. 
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Comdr. John R. Seal, (MC), USN, F.A.C.P., Washington, D. C., addressed 
the staff and students at Vanderbilt University School of Medicine, Nashville, Tenn., 
March 9 on “Progress in the Conquest of Epidemic Respiratory Diseases in the Armed 


Forces.” 


Dr. Stockton Kimball, F.A.C.P., Buffalo, N. Y., was one of the principal out-of- 
state speakers at a panel discussion—“Why a Children’s Hospital ?”—that was pre- 
sented by the Children’s Hospital of Philadelphia on March 17. Dr. Kimball discussed 
the teaching functions of children’s hospitals. 


Dr. Elliot V. Newman, F.A.C.P., Nashville, Tenn., presented “The Basic 
Mechanism and Clinical Classification of Heart Failure” and took part in a panel dis- 
cussion on “Problems in Pre- and Post-Operative Care” on March 23 in Roanoke, 
Va. The Sixth Annual Postgraduate Day Program was sponsored by the staff of 
the Memorial and Crippled Children’s Hospital. 


Dr. Leo H. Criep, F.A.C.P., Associate Professor of Medicine, University of 
Pittsburgh School of Medicine, Pittsburgh, Pa., will give an instructional course 
in Allergy at the local medical school in Rio de Janeiro, Brazil, for a period of three 
days prior to the meeting of the International Congress on Allergy during November, 
1955. He will address local groups in Argentina, Chile and Peru. 


Speaking on “Forms of Pulmonary Insufficiency Secondary to Chronic Disease 
of the Lungs,’ Dr. Dickinson W. Richards, F.A.C.P., New York City, was among 
the guest speakers at the Nineteenth Annual Postgraduate Institute of the Philadel- 
phia County Medical Society, March 29-April 1. 


Dr. Joseph J. Bunim, F.A.C.P., Bethesda, Md., gave the William Chester Warren, 
Sr., Memorial Lecture, “The Newer Drugs in the Treatment of Arthritis,” as part of 
the Emory Postgraduate Medical Clinics, which were sponsored by the Medical 
Alumni Association of the Emory University School of Medicine and held during the 
Spring Homecoming Events, March 31—April 2. 

On March 30 Dr. Louis N. Katz, F.A.C.P., Chicago, presented “Hormonal Con- 
trol of Atherosclerosis” at Grady Memorial Hospital, Atlanta. This Ninth Annual 
Lectureship was sponsored by the Beta Nu Chapter of the Phi Delta Epsilon fra- 
ternity at Emory University School of Medicine. 


Dr. Alexander S. Wiener, F.A.C.P., Brooklyn, was among the guest speakers 
at the Medical Jurisprudence Institute held as part of the Legal Institutes that were 
jointly sponsored by the University of Miami Law School and the Florida Bar As- 
sociation. Dr. Wiener spoke on “Medico-Legal Aspects of Blood Typing and Blood 
Transfusions” in Miami Beach on March 30. 


Dr. James H. Means, F.A.C.P., Boston, presented the 3lst Annual Kober Lec- 
ture, “The Nature of Medical Research,” at Georgetown University School of Medi- 
cine, Washington, D. C., on March 28. 


Dr. Randall G. Sprague, F.A.C.P., Rochester, Minn., discussed “Cushing’s Syn- 
drome” at the joint dinner meeting of the Los Angeles Society of Internal Medicine 
and the Los Angeles Diabetes Association on March 30. 
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Dr. Henry A. Monat, F.A.C.P., Washington, D. C., presented “Carcinoma of 
the Colon—With and Without Symptoms” at the meeting of the International 
Academy of Proctology in New York City, March 23. 


Dr. J. Arthur Myers, F.A.C.P., Minneapolis, delivered a series of five lectures 
on diseases of the lungs at the Clinica Antillas, Puerto Rico, March 11-13. 


Dr. Rudolf Engel (Associate), Oregon City., Ore., has received a Fulbright 
Award at the University of Ceylon Medical School as a Lecturer in Pediatrics, be- 
ginning May, 1955. He has discontinued his private practice in Oregon City, Ore. 


Rear Adm. Irwin Louis Vincent Norman, (MC), USN, F.A.C.P., Washington, 
D. C., assumed his duties as Assistant Chief of Personnel and Professional Operations, 
Bureau of Medicine and Surgery, Department of the Navy, on March 2. Adm. 
Norman, who was promoted to Rear Admiral on Feb. 1, was formerly Commanding 
Officer at the U. S. Naval Hospital, Great Lakes, III. 


Dr. Clifton K. Himmelsbach, F.A.C.P., Washington, D. C., has recently been 
appointed Chief of the Division of Hospitals of the U. S. Public Health Service. 
Previously Dr. Himmelsbach had been Assistant Chief of the Division of Hospitals 
since July, 1953. 


Col. Conn L. Milburn, Jr., (MC), USA, F.A.C.P., recently received a Certificate 
of Achievement from the Commandant of the Medical Field Service School, Fort Sam 
Houston, Tex., upon his departure for England, where he is now assigned as a Medical 
Attaché to the U. S. Embassy. 


Dr. Eugene J. Lippschutz, F.A.C.P., Buffalo, N. Y., was elected Chairman of the 
New York Heart Assembly at the annual meeting in Rochester on March 19. 


Dr. James A. Brussel (Associate), Assistant Commissioner, New York State 
Department of Mental Hygiene, served as Chairman of the Committee on Inter-State 
Transportation of Mental Patients at the North-East State Government Conference 
on Mental Health, which was held at Wilmington, Del., April 28-29. 


Dr. Louis J. Soffer, F.A.C.P., New York City, as of April 1 was appointed 
Clinical Professor of Medicine at the State University of New York College of Medi- 
cine at New York City, Brooklyn. Dr. Soffer was formerly a member of the faculties 
of Johns Hopkins University School of Medicine and of Columbia University College 
of Physicians and Surgeons. 


Dr. William R. Haas, F.A.C.P., was separated from the United States Air Force 
as the Consultant in Internal Medicine and Chief of the Consultants’ Group, Office 
of the Surgeon General, on November 1, 1954. Dr. Haas has now accepted an ap- 
pointment as Chief of Professional Services, Veterans Administration Hospital, 
Portland, Ore. This Hospital is intimately associated with the University of Oregon 
Medical School and is conducting a very active teaching program. 


Dr. William B.-Tucker, F.A.C.P., will assume the position of Chief of the Medi- 
cal Service of the Veterans Administration Hospital, Durham, N. C., on Sept. 1, 
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1955. He will succeed Dr. James V. Warren (Associate), who is returning to a full- 
time position at Duke University School of Medicine. Dr. Tucker had previously 
been Chief of the Pulmonary Disease Service at the Hospital. 

At the Tri-State Tuberculosis Conference held in Roanoke, Va., March 13-15, Dr. 
Tucker served as a moderator and summarizer, and on March 18-19 he participated in 
the program of the California Tuberculosis and Health Association in Los Angeles. 
On April 5 Dr. Tucker addressed the John A. Andrew Clinical Society in Tuskegee, 
Ala., and on May 23 he is presenting “Results of the Antimicrobial Therapy of Pul- 
monary Tuberculosis in Patients Receiving an Original Course of Therapy” at the 
annual meeting of the American Trudeau Society in Milwaukee. 
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OBITUARIES 
DR. W. HERSCHEL ALLEN 


Dr. William Herschel Allen, a Fellow of the American College of Physicians 
since 1932, died suddenly in his home in Santa Barbara, Calif., on Jan. 10, 1955. He 
was buried at Arlington National Cemetery Jan. 21, 1955. 

Born in Washington, D. C., June 10, 1885, Col. Allen received his M.D. degree 
from the University of Pennsylvania School of Medicine in 1906. Completing his 
postgraduate work in the Army Medical School, Washington, D. C., in 1909-10, he 
continued to serve in the United States Army Medical Corps for 35 years until his 
retirement. His services included a tour of duty at the Sternberg Army Hospital, 
Manila, 1914-16, to which station he returned as Commanding Officer in 1937-39, 
During World War I, he was Commanding Officer of Base Hospital, Camp Wads- 
worth, S. C., and Base Hospital No. 67 (A.E.F.). From 1925 to 1930 he was Pro- 
fessor of Military Science and Tactics at Cornell University Medical College. He 
was Chief of Medical Service at Fort Sam Houston, 1935-37, and at Letterman Army 
Hospital, 1939-40. He was the initial Commanding Officer at Hoff Army Hospital, 
Santa Barbara, Calif., 1940-43, after which time he became the first Commanding 
Officer of Dibble Army Hospital, Menlo Park, Calif., where he remained until a cor- 
onary occlusion caused his retirement on Sept. 10, 1945. He was awarded the Legion 
of Merit. 

Following his retirement, Col. Allen became associated with the Santa Barbara 
Clinic and was Senior Attending Physician at the Santa Barbara General Hospital 
and was a staff member of the Santa Barbara Cottage Hospital. He was a Diplomate 
of the American Board of Internal Medicine. 

Col. Allen, through his long and distinguished career in the Army and service 
in civilian life, accumulated a host of friends among his patients and military confreres. 
His influence for good was particularly felt by the many civilian doctors being in- 
doctrinated into Army medicine via the pool of medical officers at Hoff General Hos- 
pital during the early years of World War II. Col. Allen was a scholar and a man 
of great integrity and ability. It can be said of him that: 


“His life was gentle, and the elements 
So mixed in him that Nature might stand up 
And say to all the world, ‘This was a man!’” 
W. Puiip Corr, M.D., F.A.C.P. 


LT. COL. DAVID S. EVANS 


Lt. Col. David Sproul Evans, (MC), USAF (Associate), died Jan. 22, 1955, 
at Parks Air Force Base, Calif., where he was Chief of the Neuropsychiatric Service 
at the U. S. Air Force Hospital. 

Born in Glasgow, Scotland, Aug. 4, 1901, Col. Evans received his B.S. degree 
from Dennison University in 1928 and his M.D. from the University of Western 
Ontario Faculty of Medicine in 1931. After internships at the Delaware Hospital 
in Wilmington and at the Willard State Hospital, Willard, N. Y., he served as 
Assistant Psychiatrist at the latter institution from 1933-38. For the following three 
years, Col. Evans was Senior Psychiatrist at the Pilgrim State Hospital, West 
Brentwood, N. Y., before entering the U. S. Air Force School of Aviation Medicine, 
from which he'graduated in September, 1941. 

During World War II, Col. Evans served as Flight Surgeon until his separation 
from the service in January, 1946. His tours of duty included eighteen months of 
overseas service in the Southwest Pacific and at Columbia Air Force Base, where 
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he was Chief Neuropsychiatric Officer. In addition, he served as Assistant Chief 
of Neuropsychiatry, Mitchell Field, N. Y., and as Neuropsychiatrist for the Central 
Medical Examining Board of the Far East Air Force. Following his release from 
active duty, Col. Evans became Consultant Psychiatrist to the Ross Sanatorium, 
Brentwood, N. Y., and the Harding Hospital at New York City, where he was also 
on the medical staff of the American Air Lines. During 1948-49 he was Chief of 
the Division of Physical Standards of the Civil Aeronautics Administration, Wash- 
ington, D. C. 

Having been appointed a Lieutenant Colonel in the regular Air Force in April, 
1949, Col. Evans first served as Chief of the Department of Neuropsychiatry at the 
U. S. Air Force School of Aviation Medicine, Randolph Field, Tex., until August, 
1951, when he was assigned to the 495th Medical Group in Europe as Chief of the 
Neuropsychiatry Service. In May, 1952, he was appointed to the Air Force Hospital 
at Parks Air Force Base, where he was serving at the time of his death. 

Col. Evans was a Diplomate of the American Board of Psychiatry and Neurology 
and a Fellow of the American Psychiatric Association. He also held memberships 
in the American Medical Association, Aero Medical Association, and International 
Congress of Psychiatry. He was elected an Associate of the American College of 
Physicians in 1951. 

WituiaM H. Powett, Jr., 
Major General, (MC), USAF 
Deputy Surgeon General 


DR. LORENZ W. FRANK 


Dr. Lorenz William Frank, F.A.C.P., died suddenly at his home in Denver, 
Nov. 18, 1954, presumably of a coronary occlusion. He had had hypertension for 
more than ten years. 

Dr. Frank was born Nov. 10, 1887, in Kewanee, Ill. He graduated from the 
University of Nebraska School of Medicine in 1911, interned at St. Luke’s Hospital, 
Denver, and practiced in that city till the time of his death. His main interest was 
in tuberculosis, having been the Medical Director of the Lutheran Sanatorium, 
1913-46, and Consulting Medical Director, 1946-54. 

He had an active practice in Denver for his entire professional life, serving on 
the staffs of the leading hospitals of the city. Besides, he had found time for teaching 
at the University of Colorado School of Medicine since 1927, holding the post of 
Associate Clinical Professor from 1939 to the time of his death. He served as an 
Internist on Medical Advisory Board No. 1 of the Colorado Selective Service for 
World War II. 

Dr. Frank served one year as President of the Denver Medical Society and 
was President of the Denver Pathological Society in 1954. Aside from being a 
member of the county, state, and national organizations, he was active in the affairs 
of the Denver Tuberculosis Society, the Colorado Tuberculosis Association and the 
American College of Chest Physicians. 

Dr. Frank was a Diplomate of the American Board of Internal Medicine and 
was elected a Fellow of the American College of Physicians in 1928. He was always 
a constant and living exponent of the very best things for which the College stands. 
His superior intellectual attainments, unimpeachable integrity and charming person- 
ality established for him an enviable place among the physicians of the West. His 
death was a profound loss to the practice of internal medicine in Colorado. 

ConsTaNTINE F. Kemper, M.D., F.A.C.P., 
Governor for Colorado 
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DR. MOORE A. MILLS 


Dr. Moore Anderson Mills (Associate), of Seattle, Wash., died suddenly Oct) 
21, 1954, of a coronary thrombosis while walking up the stairs after breakfast whe 
preparing to go to his office. 

Dr. Mills was born Feb. 6, 1910, at Sedro Woolley, Wash., and received fh 
B.S. and M.S. degrees at the University of Washington in 1931, later obtaining @ 
Doctorate of Philosophy in Pathology at Northwestern University in 1936, where 
he also received his M.D. in 1938. After an internship at the Johns Hopkins Hos 
- pital, Dr. Mills was a resident in medicine at the Roosevelt Hospital, New York 
City, in 1939-40, when he returned to the Johns Hopkins Hospital as Assistant 
Resident from 1940-41. During World War II, Dr. Mills was on active duty wit 
the U. S. Army Medical Corps and pursued postgraduate work in tropical medicir 
at the Army Medical School. 

In 1948 he was appointed Clinical Instructor in Medicine at the University of 
Washington School of Medicine, which position he held at the time of his death! 
He was Attending Physician at the Virginia Mason Hospital and King County Hos- 
pital Unit No. 1 (Harborview) and a Consultant in Tropical Medicine to the San 
Francisco Area Office of the Veterans Administration. He was also a former Con 
sultant in Gastroenterology to the Regional Office of the Veterans Administration if 
Seattle. 

A Diplomate of the American Board of Internal Medicine, Dr. Mills was 2 
a member of his local and state societies, the Seattle Academy of Medicine, American 
Medical Association, American Society of Tropical Medicine and Hygiene, and the 
Society of American Bacteriologists. He had been an Associate of the American’ 
College of Physicians since 1949. 

Georce H. Anperson, M.D., F.A.C.P., 
Governor for Washington 


DR. CHARLES F. NICHOLS 


Dr. Charles Fay Nichols, F.A.C.P., who died at his home in Cynwyd, Pa., on) 
Jan. 10, 1955, was born in Mt. Sterling, Wis., Dec. 4, 1887. He received an A.By 
degree from Oberlin College in 1911 and an M. D. degree from Columbia University” 
College of Physicians and Surgeons in 1915. He held the position of Physician o 
Outpatient Department, Long Island College Hospital from 1919 through 1921. © 

In 1922 he became Chief of Medical Service of Richmond Memorial Hospital i 
Staten Island. At this point in his career and in addition to his hospital work, D ; 
Nichols did an active and demanding private practice. Wishing to better fit himself” 
to practice the specialty of cardiology, he did postgraduate work in 1928-29 at the 
New York Polyclinic Medical School and Hospital and the Montefiore Hospital before” 
entering the Graduate School of Medicine of the University of Pennsylvania, from 
which he received an M.S. and Sc.D. in 1931. Very shortly after completing his’ 
postgraduate work, Dr. Nichols joined the medical staff of the Penn Mutual Life: 
Insurance Company in Philadelphia and continued to act as Director of Diagnostic 
Laboratories and as Assistant Medical Director until he retired in 1952. In addition 
to his work in insurance medicine, he also held the position of Assistant Attending” 
Physician, Philadelphia General Hospital. 


Dr. Nichols was a member of a number of medical organizations and the authe 
of important papers on cardiovascular subjects. He was a Diplomate of the Americam® 
Board of Internal Medicine and became a Fellow of the American College of F 
sicians in 1938. 


Tuomas M. McMitran, M.D., F.A.C.P., 
Governor for Eastern Pennsylvania 











